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E¥ WAICEAZhZLD) RUVA XA, YRICAHYBIC X 2BRNRCTHFHBESICRE
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W BEOHBERELE, ERICHTILOLT IS, fHRk2 0R A2l ITRT, HAN
BAT 3 PDE fHICOWTIIMEEA L THDEF 1 iz 247 L,

PDE [EDBERILE 72 -k BELRREBE L LR MITEORES, TRIIHE 3 IKRT,
Ir. Os. Rh BEURuICBILTiX. WFhoR5E8 T PDE HERET 3200+ 52T—% zo=
FELRWES, ZhbD5EHO PDE {fiiX Pd L OFLUEICESWTRELE, .
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OBASUGIENROBSITEE) O PDEHERET S/, AKX 1 El 24 FER, 8 7 B MRS

RICHE L7,
BEHEO/E L ITRARBOT—F BRVEE, Xi37—4F 8hH 5 BXR&MERMEIC+5 Li3E
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PDE {26 = b O 5428 PDEHZHH Lk,

£ O IRERES D A MR A0FI R SRS 1% : ISTEREK 100 TERT 3,

B ORBEEOAYEARI AL 1%L E, 50%KM : EEREK 10 TRT 5,
R EERF O M FRIRIR RS 50%LL L, 90%KTK : EEMRS 2 TERY 5.
B OREROEMEAFIR R %L : BIEMREK 1 THRT5,

& QIREE DLW EHRIBROT — 5 LERAROREERBRFEE AT TE R B
i, EEMRS 100 THRLEZEQRSO PDE 2 AVWT, BERRU/ XIXHRAD PDE HEEHEHL
7= (Balletal., 2007) ,
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5&%IZB LT PDE N XLEREAICIE, PDE {HORHICEN A FI7A4 DEEXN2EZXF%
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BWAZLRTE S, FMEORKRE. HH&hs PDE {HiZRE PDE {2 LEI-7 0, TE->Y
THRRRMENH D, TOMOBREERD PDEEDCAHEIRILLTOLBY THS,
o HE5EBEHAD PDE HORHOERE LT, 3 OROMRERO PDE HEEMT 3.
PEORMEIc XSS, ENALPRAFID PDE MLV BEIRBALR2E8LH S,
o BERTAIBEBRBICLVBEEShELEZIZ, TRFHMORBTRELRTZLRTHES
NAMNY I NERMET 5,
o RFHERTRINIBEIIZ. BEPDEHDOBENLETHINE S P> ETE
T3,
o BREPDEHNOEHICAVWEABREBICHEL T, REREGOREANTFHRENIA
BRUBSRLERT S,
o REFFEBOREBFREINRVEASIZIL, BE PDE @2FE I3 LE TRV,
o FIATRERBAIC, BRTIREEBICLITROEHFMMNARELFEML, hi
B%7E PDE {HICR A B 5-BIRIC L A UM TR OEHFHPI AR L LTS,
o AEYFENFIARICENTBD A DFEICIX, BE PDE HICEEERKEZEALTY
X, fxiE, BHREBOREARFREINT, TROZNBRBIEOLEHERNFIE
- B 50%THY., BETIREERICL A ROLEHFNFIRELS 10%THHE
Ak, BEREKS 2EAT S, '
o FlLS5RBOTOICRE SN PDE A, BE PDE {H% LEIAHSITIX, SERE
BIZOVWTOERELELTEI LN HS, |

3.3 BRI PDE fli% LE 3 R A MG RO T LHEBA

BEPDEME (RA218R) ZLESERFHMHEIT, LTI FRTERAICBVWTIREETENSZ
EBHB, B, UTIFRTHEAZI—FITHY, ThLHIBREEINS LOTIXRW,
o MXEE
o . SEIRY (BIXIX, 30 BHEILLT) #E
o HEBRLShEE - R (BT, £HEBRHTER. MAEORM L'cu\m\ﬁfﬁ FOE
)

BEREDY TS 772 5— - T7u—F (IPCS, 2009; US EPA, 2004) %AV /=, 7 PDE fli%
LEB RRTHYRORLERAOHEUTICRT, EOMOT Fu—F £ AVWTRE PDE
¥ EE1 3 ERTHMBEORLELBNA L TH LV, BE PDE % EE 3 TRFAMBORRIC
BIL Tik, EAMICEDRLEEEZWRBATRE THD,

1 BOBFPIZTER X BEEHATWS, {83 OXR X DT/ 75 7hb, NOAEL # 1.1
mg/kg/day T o7z, EEMRE FI~F5i%, £hENhS, 10, 5, | R EWREShTWB, k1]
ICHRHR L S ERE OB T S o —F 2 AT, UT0L I PDEEXEHE WS,

PDE=1.1 mg/kg/day X 50 kg / (5 X 10X 5X 1 X1)=220 pg/day

DB, BEFYK P2 (IHE=10) IZ2oWTi 2 2OV 7777 ¥ —HBITH - LN TE
B 1 DI PVIAFXRTL IR (TK) . b 1 DB bFaFLFIT7RTHY, TELFHLOD
Ik 1~3.16 TH 3, MIEPEEMIT S BMITHAZ Lo, B 1 BiRE (~1 ¥8) 0
AITi: TK RBMREE 1.58 £ T, ¥A 1 s (~5 El) OBEITIE TK WEREE 1 £
THTAZLNTES, FERE R EHLTYH T 7728 — - 7 a—F2RAWT, @ 1 B
SEENA3RRXOEEPENICLVEHL, RBITBZZLMNTES,

BB X7 E=1.1 mg/kg/day X 50 kg /(5 X (1.6X3.16) X 5 X 1 X 1)=440 pg/day
EHEICHTIHOLTHD, TOMICOVWTIXAEEA LT 400 pg/day L35,
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# 2 : TK SBGREE T 7 o—Fik, EERET 7e—F 2BV PDE MARE Shi- TRTHY
I LTEALTHLEX AR, TF Z KEL T, MRL (B/MN) X7 L~0) Thd 0.02
mg/kg/day H33E QBRI PDE HZRET A DICAVWbh: ((F8k1 8R) . STRTMEEP R
15 4 B BEShTWS, ZOxHRE, 3 8 1 BE (~5 ¥4 oRnfAices:
NB3FHHTH D, —REGEERZAVT, MRL »HEESh 7 PDE {H 1000 pg/day ZLAT
DX IEELE, '

RR S h = H=0.02 mg/kg/day X 50 kg / 1/3.16=3.16 mg/day
HEICET B LD LT BED. =DMV TRIHEEA LT 3000 pg/day &35,

EHA

ﬁt—a&&ﬁﬂﬁzLuTwﬁﬁﬂthrﬁ ﬂk—a&ﬁaﬂ&mwrﬂﬁnmﬁﬁaw
AREFRMTAZ LN TES, BAXBCRBIh TV —BREFRITEROER Lo—
BELSARN 2L #8388 G, £EAEK, 7 FUEE, TRREER, TRA)
B LTI, REPDEENSOUEBECHNICER 2L 2ANS I ENTES (Hollidayet al,
1957) .
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ETRCERSNh TS, EERONSETRCHERSNWIFE - B P OZTOMOTRFTHMG
L EICERE LT 2 - RE TH A e, EOICEI S TROERORREERR CREESHN
BT bhd, AL KL VitV Tik, TOEMEREL, KRFERSBEV- TR EE. KR
FERN SIFTF 10579 | TFUT L BESNTWAHER (Haxel eral, 2005) 2V 5 bD L
F3, VFANEDOFEIE, EBRBOY RITERAAY MIBREADET, BENHVHYD
s, ﬁﬂkﬁinéAﬂmaTﬁﬁmbémaa#%%mbf(551$%)°m$$ﬁ%09
SARUTDOEBY THB,

75 A 1:As, Cd. Hg RU'Pb (X, b McHT2BEHETHY . BRHOBEITEVTHEM:
SREhTWAdD, XIMEREATWRENLDOTHS, BAIEEND ZhbDTROMAIRDMM
BEy. RBEShAEE - B8 B, aakoFma) ¢hsd, Zhb 4 EEOTEDY
RITEAAY MEBWTH, ThbDHRRMERDOLD, TRFHHOBENERRCRERE
BOSBICh- 3B ENLETHD, UBYRITERAV FOKR, ERI>FRELELTS
HERESNHALMMIRE - LARH Y, YUHBTBRICIMBRRSPOI 7R | TROBRYESEND
BEWH D, TRTCOBEESICHLTZ.FR | TRFMPOEREZLHL THLITBESH
TV, YAZTERAY OISR, PDE RS 2HA TS ETLERBEICRY . MBS
BNy TR | TRFMBOTORRANBRAEND.

PTFR 2 DY T ADTHRIE, —AREGIC, BEBBICKFLTE Mo LEEERATIHR

ThBHLELBND, 77 R 2 THRIL. ﬂﬂ*k#&?éﬁﬂ%&?ﬁﬁkﬁd% Fizy77
5224 RO 2B oy Eh 3,

o« 75X 2A TR WABICHEET B THRER BTV, TRFMBOBENRE
PRUOBEEROSRICHIBY RITEAAY FELETHD, 752 2A KEEH
B5FiL, Co. NiRUV THS,

o 75 R 2B TRIX. RRFEERNDPRL. TOMOREL - Fhh 650 &0 5 AretEs
B End, BRIPICHEET S TRIEEBY, BEL LT, 772 2B HiL, FE.
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TR 3: 07 FAOTHRIE. BOREICLHHESLEOEN SO (PDE ERKEL, —&
BIIZIL 500 pg/day ) TH DB, BRARUVERICEZBREHEDIVRIZTERAY MBWTIR
BZEBLBERLDOTHD, 7723 nHKik. BENICFENSh B2k, EGRBEICHED Y
RITERAY MZBWTEB IR ALE TR, ERFARCRARICEL TR, TOERESE
DEXTE PDE {HAS 500 pg/day & Y K& WESEZERE, VRITERAV MIBWTZ 7R 3 T
FAHHOBADOTRES LT MHTRETH D, ZDI7FARESTENSTHEIL, Ba, Cr, Cu, Li,
MO\ Sb &U Sn ?#Jéc

FOMDOTHE : BRETHH7=HIC, RO/ XREERGHCOTRV BRI B75HIC PDE A
BEINEP 2 ETRFBIIZONWTIE, ZDOHAL FIALATBWTERIEDRY, Zh bR
FERMHAHAPICHFEEL, NEESEThTWIELICIE, YETHRLLADIE, BREOTHE (Flx
i, TFHRBREITIC A3 AlL FFBREREBBEFICHT 2 Mn BT Zn) XiSRHNKEOKE LoH
B (FliE, BRAZ R 28PD W FEHOFE) KERIhIZOMOYNAL RS54 RV
/X3 EEHRE - BBICL VRV EDh 3D, BEFLA-YMPTHRITIE, AL B, Ca, Fe, K. Mg.
Mn, Na, W RU'Zn XEEh 3,
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AV bOFANCHEV, YR TR AV M, BEHARRUVRAIICE S LERDH B, Fik.
YRITEAAY biZ, BRREVCEORETROHEM (ICH Q8 RV Q1) OTF, BEDIHOD
REMFEBLBEOFVWELDETRETHD, LEN-T, BRAOTEFRMIBEI VR TE
ARAV ME, BHAL BT A 2R ENT PDE & OBEFRICEW T, BAPOTRAMY RE T
TR LICBRERNVELDOLLRE, TOVRITERAY FOOOBRE LTI, AT
HEERERLET—4, FHERVG/E L XFmAIRESS NRET MBI U/ iTaR
XRNOBONBT—INETONAN, THHICREZND O TR,

B, VR T7TEAA PRUBBEFEZEOIRENTXEHLLTRETHD, VRITEX
AV MEOTFBFEHADVRARRY R TERAAY FOFRIZ, VAIZDULRNIZRE2T2b0
LT RETCHD, WRICHESTY R =XV A Y b ok R (BT, BAshEY—L RV
XIFEMREFREOAKOFER) RXEICENRLOTHH LIIRLT, TLEHESLERLDOT
bW, BRICEBDARWI R I 2R AY b ADER (BBRORY —AVRV/ UIA
R EHEOER) bBFEEIND, VRITERAY MIEIMSFEILOWVWTIE, ICH Q8 RVt
QRN TEY, XYL FFA - TIXRY EiF 2w,

5.1 —&Hw.
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Fo 7 TCRATAIZLNTE S,
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o BAPOEL OTRAHMVIOFEICBL T, %mmXﬂ$Mﬁkﬁﬁﬂmﬁkwm&%
7O EiC K VEREZTT S,
. %&)za7tzxxhoﬁ%%&ﬁb XET D, YETRICALAETATEN
F+BRLDTHEINY ShEREL, Xﬁ%ﬂ*omixmwéﬂm?étwk%mé
NAREBEMOFRICTHVTHESRT 5,

§<®ﬁéK£WT\:nBOZ?y7ﬂﬁﬁKﬁWéh6,&lwﬂ%ﬁﬁb6i¥$ﬂ%®
B PDE fHEZEBR2VZ L 2RIETIMKRORT o —FERETIET, VAITRR AV
MIBRVBEINDZEXDH B,
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RIEBRC/ XRHFMAPIZFET S - LB HSBERNTRTHMY : ERNCHIEMENEbOTR
VA, HIBMOERFHMHNRERV/ XBFEMARICEFEET D eiHD, hbDOTHHM
HHPITBATITRIEITOVTH, YRITERARAY MIRBRTERETH D,

BORFOY RITERAY MIBWT, 75X 1 RU'Z TR 2A OERFHHRKAIFIZEA
THEREGEEZTETRETH D, BEHARVCBARDY R TERAA L MIHBWT, K 5.1 IKH
Fohies2FZ 1, 7FR 24 RUZ T R 3 OGRAFMGRYAIDIZRAT 5 TEELFME T~
5’(‘3)6" ’

RIS - BRAKOBENDTRTHY : BERE - BRAKOTRIFDORAIRENZ S
DTCHBEZLRHY, VRITERAY MIBWTERTRE TR AP OMEIL. KAOKE
IER N30 - BRAICEFET S, TROME, 0 - BAOBR, #i - BROBEKRIEFTME
RO GMP FREIZ, HERH - BAAROERTMPOBALELAXDZI LB TES, BEO
HBMEOTRFMPIC VT, BIAHEARAR I HER T 5 BUER - BRAOMBEROMERKIC
BRI ESEFET & THDH, MERHE - BRAXKOTREFMDIZHOVWTOY R I TE
AAY ML, BElLE—#D, RWEEOMNE ot ARVIREZAV 5 E0OME < ORAFIC
BBV RITEARAY MZBWIERTAZLENTEEIHOTHS,

BERGE - BRI LOTRAHYOBHIIBITORRERIZE L TRMELZIT o 7=H4E. —BRIZ,
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KOFIE, Y A7 TERAY MBI B RRFADOERICET S HBIHEER LTS, TR
i, BHIP O TRRHMPORBEDTRTICEB TR LN TEIHLDTH D,

£51: YRITERAY MCBOTERTRETHR

i 75X | BEMIEMIShEZHES BESICEMEShRWES
' (FRTOEE5BE)

s BN - R
Cd 1 B H B B
Pb 1 B L B B
As 1 B B B B
Hg 1 B B B B
Co 2A B B B B
v 2A BE = = B
Ni 2A B B B B
Ti 2B B AR RE AE
Au 2B B2 g B RE
Pd 2B 3 RE AE RE
Ir 2B E TE rE B
Os . 2B B AH RE RE
Rh 2B B E FHE. RE
Ru 2B B RE THE HE
Se 2B B AR RE FH
Ag 2B B AHE AHE AHE
Pt 2B B B rE AR
Li 3 B AE = B
Sb 3 B AR H B
Ba 3 B - RE AHE B
Mo 3 B B RE B’
Cu 3 3 AE = B
Sn - 3 B - RE AE B
Cr 3 B RE AHE B
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TRICBODTEHICEFROTRRFMENIN, thiidERfELT, 20%OMETCKIEI
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TERFHYOEER

TR OTEIX, mﬁ*ﬁ%mﬁﬁntﬁ%ﬂx&w LERIET D700, HAOER
WSS EO—HThD, TEFMYRNSTEBEL B 5 TRERD 2 BEIIE, TEFHME
MIAE PDE EABLRVWI L2 RET IO EREMRERETRETHD, BHEHE. K
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FEARHPORE PDE 2BV L %2, SONCHERENRIETSRY ., FHERXILD
DATYa DI BOTRIODVTHBIRTH LR TED, BEDA T a VOBRICYHLLY
BEEL, YERAO—BRERERELTVAD, XIZEETILENH D, FEREMREMRE
i, UTo k) RBAKERTHIZLETES,
o FEAMEXIZTRMELIEPDE ML 2HBTAIVRITERAV MDY L LTERT
3z,
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TOFHREXERT S,
o FTRAHMYOIBATEDOFEERETIICYULY, REBBOREICERTIZ L,
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BT3ZE,

52 HTRREL S, BAPOTKRFHMDICIIBERORENH D, UTBITFH A T30
WENREEATHHEAICBVWTH, TOMOMMES (FMARVERE) PORKFERELZR
MY BRIIC, TTEBBRARRVBERME - BANLOXRTHMDEEET<ETHD, VX7
TERAY MZBWT, FRERRRUCRLERE - BAXMAPOTHEFAHORICEEL 2V
ZEBALMTRSEHEKIT. TAOEERTILEIRY, FRERRRURIERE - 3882
NHDBRANSH HHAICIE., FIIRAPRUCFEPOHFERELRMHT BN, HOH1 L DARE
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FFarl: —BERRN 10 g 2BRRVEAOLDD, BAGERRS B0 FTRF B O
2535 R B PR BEAN

ZDFTVavik, TRTUCOTEBFA—BRETCHEETIZLEZRICRDIZLEBRLEbDT
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EA T avik, BRO—BBRERN10gUTTCHY, 2, VRITERAAV MIBWTHRE
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RBEYRETIZLE BAE BEL R TWATRBFET HMMRSITRIT 5 YHTHRO
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FORERMYOFEBERBYEHT A LR TES, ZOHL K4 U FDOTDMOMEEIC
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k= BASONEORRRS TRENDL ¥ F v 7 2
C= HMBRRIKTOTRAIMDOFERE (ng/)
M= BIFIORA— BEREIC &0 BHRRDEE (@

ZDATY a yOFEREIITES RALA~RALASITTREINTN 3,

A7y a3 BB
A£TRBEICSOVTIE, BRRUKTCAETSENTES, R () AV L, BHIOKRKX
B—AREEN,DTETHPORKFFRELEHNTHILATED, ZOIT V3 OIERF
R4 RALGIZRENRTNS,

XAVI—VE/&U%omOﬁﬁgﬁ

ARyx— g vk, REERL, BFIRR @mmm&o/xwﬁA#%L<uﬁ%mﬁ&
Wo b 2B OTROXTTHD, A—TRTRR2HLEBOFENRENTHHBEITI,
PDE fiiid, SUAIRICHEET 3 L FRShAEFERICBTIFERBREBVTREELTWS,

ARFHGOPEMEE Y R 7R AV MFIRATIRAKKIE, BAPOTRFMYOREEER
7 PDE fE~DHEAMHEOTFMIZB VB Z L TED, BHMEIL. z’\/:n—/a BT AR
DREESPESNAVR, BESHI(LEEMA R 3 DF/ 2T 7ICHBWT PDE HOEHICH
WHENTWALER LY RNV, UTBWV BRIV T, %&ﬁﬂ%%n%‘n@fﬁxm
BEORUEEZRTOERTSZ LRTED,

HMRRSFOTRTHMPOREE Y 27 TR AV MFIRTZHAITH, BHERL, TRFM
PSR SN HRRLRR S 2 B DR T OB BT SRORIEMFEAZ. LhL,
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Zh b ORI, RAPOTERFHHORBRICE S LAV LY bBEORENRB LN HRED
RHERTTORAND I LB TES,

ST FIR

ERFMPOREL, ERLEEMICELEEYRFIREZAVTEBINDIRETHD, FICR
WHMNRINRZWVIERY, BB, VRAIT7TERAY MoBWTEEMNSR L Shi-& TR F Y
R LIERMEDOH D bDLTRETH D, TRFMYOREFALMICTHEDITIE, RB/FOF
B, XiLESRAEFHEZAVTH XV,

SALTHLINTITAY B

ICH QI0 KBMENERH VAT LARUVEREBOIEX. 74 734 7 VOBV THE
BROY RIS T a—FOEREZ2#HRL, ThicXWVR/ES A 7V 7 V2 ICb 54
RN ELRETILAERSIhEbOTHS, HERUVIRBOMERT. BRI LR, B&
DRBIESETHBENBRETHD,

RN LB/ ONT-DHIT. BREEOBRRVT—F LRV T, IROERRUVCIRORMY
HREROERAUBICERATEBZILOTHS, FOL I KkFX, TRTAYOTRLRELES,
ZOHA KA BRARENIFRAICEBVTIE, PHENBEOTERFEZRET H=HITH.
HERBESPOTRAMDICHTIT7T—FIBEROA TS LBDNIS, BNOTF—& 548 6hhid,
FRIXBFBRFEDORELICORRE3 1S Liav,

AR BERS BT 3 EEXMAPOTR MM EEE X SPREENH SHSITIE, YT
RAFPTEL TRESHAATRFELZE), BEDY A7 TERAY MERICOVWTHEET
RETHD, TOLIREEL LT, FIXITEREN. FmAogHeE, Rt I8, BEH -
BRE, FBERRANVIEBROZERETONS, WTHhOERLAMOEE XAy b ot
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Fﬁ%

ACGIH (American Conference of Governmental Industrial Hygienists) :
KEERWERPIRS

ATSDR (Agency for Toxic Substances and Disease Registry) :
BEA %%'ﬁ' - BERFRART (3[6)

CEC (Commnssnon of the European Commumty) s

B ERS

CFR (Code of Federal Regulations) :

- AR CRE)

EE<XI A (Change Management) :
%E%E%L BML. AEL, EHiL, RV Y 2—T54ERORY M5, (ICH Q10)

CICAD (Concise International Chemical Assessment Documents) :
EE{LF R MM E (WHO)

K% (Container Closure System) :
A A LRG3 0E0MREROLE, HRAKEETN SREEIC L 5T E B ICHH
PRETIEAR. ZREELEEH S, (mnqm)

WERRS (Control Strategy) : ’
ﬁﬁoﬂﬁ&o%ﬁlﬂo&ﬁmaﬁmna 37 o = 2 DRIHERE USSR ERIETS
HEh-FRO—F, TEIX. FERUCEAORHAERUREHICHET 535 A—F R
ik, RWRUEROBREE, TRETE, TREFARRUBEETIE=S Y CICERD
ﬁ%&aﬁ&%ﬁaﬁéo(wnmm ‘

M (Control Threshold) :

TERFHMBHOTMHIZIBNT, B&#J*'c%&xiwﬁmiwmnsfﬁ%ﬂztw L EHRT A
 DIGEMHRTEERSRD bNENE I PERET S LTHAVONSREM, SEXIREMEIT,
Batats & e A EDO TR OB EPDEMDI0% L EHEEh D,

—B#5R (Daily Dose) :
BEFIAY T: URCE: e aY 7 [077 5 &

EFSA (European Food Safety Agency)
MR RT LR

EHC (Environmental Health Criteria) :
RERE7 547 Y7 (IPCS, WHO)

EU SCOEL (European Scientific Committée on Occupational Exposure Limits) :
B OBERERAUICBET IRFEZAS

EUSEG (European Union Scientific Expert Group) :
l&m@%ﬁ#&ﬁﬁﬁyw—f

43K (Herbal Products) : :
ﬁ'?flﬁﬁﬁ& LT, WMMFREFHpEERSUA OS2 SUERR, GRS, ERHXi3tmes
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KDHLOESLEHEALH S,

IARC (International Agency for Research on Cancer) :
EIBRAS A BFFEHER

A= P YRS (lnhalatlon Unit Risk) :

A1 pg/l EKKH 1 pg/m’ OBREDH HYE~ORRABRIC I VAL D LEEESNDE

DEBERISRRAY A DLRE, BAz=y FY X7 ORRIIUTOLBY 2=y FY RS

=2x10%pg/L DHBAITIE, 1 L OKREKPIZ 1 pg B FhBEFHRICEREIC D> THEARE S

hizk i, 100 FAY7=D 2 )\(D%Jﬁ%zb%ﬁw (HETE LIR{E) NRBETHEFRIEIHS.
CKEBGERET)

IPCS (International Programme for Chemical Safety) :
BB RSN E

IUPAC (International Union of Pure and Applied Chemistry) :
EBRHUIE - i R{LFEE

IRIS (Integrated Risk Information System, United States Environmental Protection Agency) :
BEY A7 HBU AT A CKERBEREF)

T/ gitEfi (Lowest-Observed-Adverse-Effect Level, LOAEL) :
—EORERET T, BNEHORE, e RE. BBXEFMIC, A—ORRUREOER
IR £ BERLBIAELEELIIERITILNERIIBEARTROLNDS, HDY
BOR/NMBEXIE/NME (BE) . (IUPAC)

ERERA (Limit of Quantitation, LOQ) :

DEOERBRLIZ. BOLRHELHE2-TERTE S, REPICEETIQNHRDO
BREORDZ L THD, ERRMIL, BEPICHEET S EREOHEERT 5H6OoHRE S
FA—ETHY ., BT, THYPLIRERDOERICEV TR MEENS, (ICHQ2)

/NS (Lowest-Observed-Effect Level, LOEL) :
 HARBRUTIRBHEICEWT, BBE2Z - FXXDBICEIT A5 » DR EBOREHE XX
BEOEMFENCERREMELELS, HI3DRAOB/IARE,

BEMRY (Modifying Factor) :
FEFEOHMAMUNIC L VRESh, EROTF—F b FOR2AECHAT B =D DK,
(ICHQ3C) (BSEAARE (2R (Safety Factor) | BR)

/Y 227 v~ (Minimal Risk Level, MRL) :
AR Y R N2neBEIX NS, FEMHEIIHTS e ho—BRBROHEEME. (ATSDR)

NAS (National Academy of Science) :
SARFETHTF I—

Rt (No-Observed-Adverse-Effect Level, NOAEL) :
—EDRBEET T, HENEHOTIE, HiE. RE. BENIFMIBRHFTELREEELEZMS
Bl &RV I LARBRUIFRTERO OIS, HIWHORKBREILRK R,

@R (No-Observed-Effect Level, NOEL) :
BBAZT P XEBSICEBWT, WhRAREBIZELTY, %@%ﬂiﬁ31ﬁﬁ§ DEHF
ICERRENRRY, H3MRORKARK,
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NTP (National Toxicology Program) :
K’EERHES ST A

OEHHA (Office of Environmental Health Hazard Assessment) : .
BEREFEERER (VY ZAN=T KE) '

OELV (Occupational Exposure Limit Value) :
T SAEIR BB IR

OSHA (Occupational Safety and Health Administration) '
FBEL|mET CRE)

PEL (Permitted Exposure Limit) .
- ARBIIRA -

#E—ARER (Permitted Daily Exposure, PDE) :
18 %7 » OERLMAFICE Th 2 TRFHY OB REFEFBEEE,

WHFATHFA 7NV (Prt;duct Life-cycle) . : :
WIHARRZR 2 & TR & 8% THIERRE EPJI:kEé E CORGFEMOLEAR, (ICH Q9)

&H (Quahty) :
BE, VAT A, VITRICEIFHAGETORZSDESERIRELHTRE (CH Q6Al~_
B AEERVCRAO FAHE] Lbsafraﬁawa) o (ICHQ9)

BBV A7 XY AV (Quality Risk Management) : ‘
WMESALHIHFLINZELT, EEROKBIHEDBY RIIZOVWTOTEARAV M, a3 br—
N, BIa=h—vayv, VEa—»NbRBFEE-TTaX, (ICHQI)

R AT A (Quality System) :
REFHERITL, KB tﬁf\oiﬁ*‘—%{%ﬁmﬂ'é /z-rAM,'%é 5 AMEORT, (CH Q)

YR7 (Risk) : .
BEOBEDHE L TRARE L L 2OBEXEDOEHA DY,  (ISO/EC Guide 51, ICH Q9)

Y 27 %% (Risk Acceptance) :
YR ERETHRBRE,. (SO Guide 73)

Y 27534 (Risk Analysis) :
HEESNINY— FICEET Y 7 OiE, (ICHQ)

JRZT7EAAYV M (Risk Assessment) :

YRI2XPAY P TBERADRT, YRS Lﬁébéyﬁﬁ’&iﬁ'@‘éﬁﬂéﬁﬂ‘i‘éﬁﬁto72_

IR, NF— FORFE. BRUFNBAY— FAORBIZEES Y R DS L FE» BR S,
{ICH Q9)

YZ27 =2 br— (Risk Control) :
YRI 2RV A FOBRBREE LK 5178, (ISO Guide 73)

Y 2 74&%E (Risk Identification) :
) 27 ~OBEBXIIMEOTREZZR LT, BEFOBENL2EE (~NF—F) 28ET27D0
WHRERKLTTERATSIZ L, (ICHQ9)
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YR =wRP A b (Risk Management) :
YRIDTEARAAV b, avba—i, ala=y—vay, VEa2—OFERICHL, RE~
XAV bOFE, FA, RELRELTTHATS L, (ICHQ9)

L2t (Safety) :
BEORRTICBWT, H3ME~OBBIZL Y FEXENECLRVWERN2BEM,E,  (IPCS,
2004)

R (Safety Assessment) :

{LEHENY— FRWMEEDETRBF G REBHICIZETRALIBEELLEY XA 7 It TOREN
RERERUCHAZER L7 7u—F, ZORATERE. LIZLIE FHA FF7A4280WTH) Y
RITERAY | ERIBENICAVWONS, (IPCS, 2004)

K2R3 (Safety Factor) :
NOAELX i3 EDOBRA (FIXIERVF=—7 F—XXIXTOEETRME) L TY RS
TERAAVMEMREICIVERASHLIELN (BEM) 288THY, BF— B HR
[acceptable daily intake] XiXTHZ— B#EHE [tolerable daily intake] &V o>7eRLXiLARRY
AIRRNEEBEZONIBRAR (BRERIITOMOSBELZELEETRIILIZLS
BRESEHENS, ) 28EHTEDOHLOTHD, BLEROMER, EHRBOH, R5
EhB3~E AOLHAORBRRCEBAP CICAFETREREHEHHROBEICKET S, UTDOH
HMATRESR: (TR A MRS . (FRERMERE) . (IPCS, 2004)

ERE (Severity) :
AF—E2bELBIREROBE, (ICHQI)

RRARIREAM (Threshold Limit Value, TLV) :

BEEALOHMHENFBERE 2 EARBENSZ &ﬁ?%ék@banrw6§ﬁ¢ﬂ£(f
bbb, REOICIIRLRE L RRRE L OMICHAMME . ZOEIE. ACGHIRXVBRESH
(FBiIC1EI%ZET &) | 1876 X8R A 2B 408 Ml D H iz BT 5 n#ﬁﬂmmzrmﬁ
ﬂmm)?bv Lfﬁofﬂ&k@lwﬁbf%OTbﬁo(www)

FEBIINE A (Time Weighted Average, TWA) :
ACGIH KX > TEBENTWA LB, EHID 1 B 8 KA 40 B#PEJUJ%@JL:E"J' 5 EEfIAn

EEHW|BE, (IUPAC)

URF (Unit Risk Factor) :
2=y bY XI5

US DoL. (United States Department of Labor) :
XEHEHE

USEPA (United States Environmental Protection Agency) :
KERERGFT ‘

WHO (World Health Organization) :
1t SR G BY
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1.

Ball D, Blanchard J, Jacobson-Kram D, McClellan R, McGovern T, Norwood DL et al. Development
of safety qualification thresholds and their use in orally inhaled and nasal drug product evaluatlon
Toxicol Sci 2007;97(2):226-36. :

IPCS. Principles and methods for the risk assessment of chemicals in food, chapter 5: dose-response
assessment and derivation of health based guidance values. Environmental Health Criteria 240.
International Programme on Chemical Safety. World Health Organization, Geneva. 2004; Table 5.5.
US EPA. 0410 Boron and Compounds. Integrated Risk Management System (IRIS). 2004.4.

Holliday MA, Segar WE. The maintenance Need for Water in 812 Parenteral Fluid Therapy Pediatrics -

1957; 19:823-32.
Haxel GB, Hedrick JB, Orris GJ. Rare earth elements-critical resources for hlgh technology us

Geological Survey 2005;Fact Sheet 087-02.

18



J RIS FZA1 >

1 BEREEOBES

EHARSAIEBVWTHE, S<ORRICBALT, EXERKEBITIBRBREMEBREOFIR
(Pharmacopeial Forum, Nov-Dec, 1989) RUNIPCSA{LFEME D MEKEY R 7 OFHO - HITHR
ALKk (PCS, 1994) IZ9€- T, PDEAZHIHT 5 Z LIZ L U TRTHYOFERE L~V
BREShE, Thbokikix, US EPADIRIS, US FDA (US FDA, 2000) RUEDOMICE VA
WHENTWAHDLELEILTVW3, REPDEEDHEFIZOVWTOLY LWEEOLDIZ, ZZT
FOBREFEICHDWTHER TS, PDEEDREICMRLAEAV b B41Tik, BEREIIMRLO
HHICHEAAENTWADT, BNOEEREIZAV LA THEY, BREAETHRICE LTI,
1:100000D Y A7 L_AFRAWa=y Y R {EMBPDEEOREICAV O, T bidfd
FID@BDE) VT 7RI TWS, BRARBROBREPDEMADV S 2, BiEiERE
RS2V, EERKEZERL, &b k@&%ﬁ%«@ﬁ&bs@ﬁi%&%@%#ﬂ LTEHEh

T3,

R FEPDEfHIX. B %ﬁﬁu RBMHBRRIZ I 1T HNOA)ELISLOA)EL bRD & 359 B é T
Do .

PDE=NO(A)EL X t MMEEFIE{H/[F1 X F2 X F3 XF4 XF5] (4.1.1)

R EPDEMEIE, ¥ L <IINOQAELH bMMEh 5, NOQAELRHE LA TWRWEAICIE

LOAELBRAWVSRTH LV, ZZITRESAHBESRKIL. 7%k MAET I DDY
DTHY, REREI 547 YT (IPCS, 1994) IKBWTAHVGN TS ITFHEREK RUK
EERF7+—7 AICBWTAVBHTWS [EEREK ik IREHHK LRAEOLOTHS,

EEFREIZUTOLBY THB,

FI=FM CONEEIT S LD DRI,

t hOF—Z I L TI¥FI1=1,

S v P b E b~DSFEIZITF1 =5,

2T RAMbE h~DSEIZIZIF1=12,

A4 ZXMnbE bADIMEIZIZFI=2,

TY X6 b~DAFIZIZF1=2.5,
PAndE h~DIMEIZITFI=3,

F MO S & F~DHAEIZIZFI=10,
Flid, BIEBMpTEL b b & DLLERER. TRbLAEREEBICANE O THS, SREM
(S) 1%, kAL vAHEN B,

s=kmM"¥’ ‘ (4.1.2)

T M=§ETHY, B ki 10 THBLEINS, R AlL2 ILAVWLNIEEITHHOR
Allh.a'énf*é::l'ob't%é ‘

R=E&EOAS Y% EZRICALD DOERE LTI,

—fRiz, ﬂ'«f@xiﬂ”ﬁ@ﬁ%kﬁbwﬁﬁwzi#z biv, BHAL FF4 /idab\’(‘%;loi»—-ﬁb
THWHATWS,

F=8MRZ0oRERRLZERIIANS D DOEH,

Hind LHYLERE (Gﬂ")ﬁﬁx}i?'ﬂ'¥‘ﬂilfﬁl’a‘i Xa, 4 ROV VTIER) #5538
BRIZIIF3=1,

BETROLMM A /S— S h B ERMBERRITIIFI=1,

iF > BrE 60 A MIRER T IET - D3 SEMBRERICITF3 =2,

T - B 0318 A BRBRZIET > S O2ERMBRBITIZF3=S5,

& 0 S ORBRITIXF3=10,
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T«roE%uhwv %MWﬁ®¢%ommoa&kﬁﬁwﬁoﬁ&#mw6%6,ﬂxw
i - D9 A MRRICIIFRERE AV b S, 4
FA=EER2EN. LT, BEEERHEDRVESAME, BREEEXETFHAEOBSICERS
h3Z L dh 5 %K, ERBERBRIIBVY T, RKORESAVWLID,
AR 20 5 IR RBHEICHFA=1,
Bkt 2 bRV IR RBEICITFA=5,
B2 1 O BARAEICIZF4=S5,
FHERME 2 D2V REFFAEICIZF4=10,
FS=NOELAB bz BAICHAShDI Z L BHIEE,
NOELIZI¥F5=1,
NOAELIZ{ZF5=1~5,
LOELIZIXF5=5~10,
. LOAELIZIXF5=10,

L AYOTRICE LT, 2R LAEREIY, NOAEL & NOELE DEWZOWTHEL TR LT,
B EPDEMEOREBICBIR LRI BT AHEN [HE) 2L0LEMC O NTERELTVA
Mol-i-. EOBREBFEOPDEMROREICNOAELBAV G N, FSE LTINAWLNE,

bt MEERER. & MRABLOKEES0 kgL RELELDTH D, ZOFOHEICBWTER
SN BEREARTEG0 keXiT70 kel LT & VBV Z OFKER., BNORSFREERET S, BHIC

Lo TIHEENS0 kg R THB Z LIFBMEN TV IR, ZhbDBEFIIPDEEDOREICAVD |

NEMGALESFEHIC L VBBENATWALELOhD Z L, RUEERBYEEAShTVWEZ LI
BHMEINBRETHD, WIBELTHE, MEADEEARRLBZENHOCADRECHELELD
h. ZOAOERADSOF—F BPDEEOREILAV O TS, LdioT, REPDEMEIX, /b
RARERZERLEERIC bENRbOTHE LELLNS,

SALIOEAAE LT, Tvermoesb (2014) ok VB EANE, b MNEBEICITE 200 b
BERRRICOWVTERT S, RORMIEICHESNOAELIE] mg /dayTH D, ZORBIZEITS
a3 HuﬁZ)PDE{EIi rRoX>icEEhs,

PDE=1 mg/day /[l X 10X2X1X1]=0.05 mg/day=>50 pg/day

ZDFZ BT,

b FORBRTHHEDFI=1,

t MEEZEEZEZEB T 572 0F2=10,
RERAI A0 B B T B = DF3=2,
HELBERED B TWRWVWEDFI=],
NOAEL BV 5N TWAY) F5=1,

FALL: ZOXTFBIBHWTHEAWSNSE

5 v POKE 425g < U ADERE * 43 L/day
HiRT v FOKE 330g U Y RORR & 1440 L/day
-9 ADEE 28¢g E)Ey D OERE 430 L/day
TR~y AOEHE 30g bk OFER i 28,800 L/day
EFATY POHKE 500 g A X O 9,000 L/day
7 HFEALDOEE 2.5kg B VO R 1,150 L/day
T4 XOEKE (ERXITIERR) 4kg - ADTAE 5 mL/day
t—IAROBE 115kg | 7 v hOFKE 30 mL/day
5 v b ORI 290 L/day | T » F OFATHE | 30g/day
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1.  United States Pharmacopeial Convention, Pharmacopeial Forum, Nov-Dec 1989.

2. IPCS. Assessing Human Health Risks of Chemicals: Derivation of Guidance Values for Health-based
Exposure Limits, Environmental Health Criteria 170. International Programme on Chemical Safety.
World Health Organization, Geneva. 1994,

3. US FDA, Guidance for Industry and Other Stakeholders: Toxicological Principles for the Safety
Assessment of Food Ingredients (Redbook 2000), available at

http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/Ingredient -

sAdditivesGRA SPackaging/ucm2006826.htm.
4. Tvermoes BE, Unice KM, Paustenbach DJ, Finley BL, Otani JM, Galbraith DA. Effects and blood

concentrations of cobalt after ingestion of 1 mg/day by human volunteers for 90 d. Am J Clin Nutr
2014;99:632-46. : '
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&2 : fn%xﬁﬂﬁ% \ZHR D8 E PDE {H
# A1 : TRAMDICIE S HE— ARER’

TR 75 &% 2 n X oOPDEM HENAOPDESM, | BAKIDOPDEMM,
pg/day pg/day pg/day :

Cd 1 5 2 2
Pb 1 5 5 5
As 1 15 15 2
Hg 1 30 3 1
Co 2A 50 5 3
vV 2A 100 10 1
Ni 2A 200 20 5
Tl 2B 8 8 8
Au 2B 100 . 100 1
Pd 2B 100 10 1
r . 2B 100 10 1
Os 2B 100 10 1
Rh 2B - 100 10 1
Ru 2B 100 10 1
Se 2B 150 80 130
[ Ag 2B 150 10 7
Pt 2B 100 - T 1
Li 3 " 550 250 25
Sb 3 1200 90 20
Ba 3 1400 700 300
Mo 3 3000 ‘ 1500 - 10
Cu 3 3000 300 30
Sn 3 6000 600 60
Cr 3 11000 1100 3
1

CORICBVWTHRESNSPDEM (pg/day) ik, [E3DE/ /7 7ICRBBRENT-BELET—%
PRICHEINTEY ., FRACERASNS, £/ 75 7 ROPDEMIIEZREA IR T2V,
EHICRTAL0 LT B, TOROPDEMIIFDHEFIHII2MCHIEEA Sh TV,
105k OPDEMEIZ AR FIMT L L, EEQBICHIEAEAT S, 10X bXE\WPDEEILEE
HSHEF T LA EREASATWS, ZORICBVTEEIAICER SN SRR, 12
MO EARRICH U THE H S hPDEMICbEAEhABS,

2 AHIBWTER SN TWB S
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FA22 : 7Y a V1D DR EREE

ZORICFENEEMET, WA, RERUCENADPOTRAEDICEH LTI/ 7 2570 <1 7
/S LADHFERELXRTLOTHS, —AARNI10 gl TORAPOTRAHGHEZIHMI 7
DizF Ty a VIRBRENEZAKIZ, ThbOREREHESAVONIZLAERELTY
b, ZORPOFFIX, BA2UTESW=HLDTHB,

TR 772 | BRERORE EHAOREE % A o> ¥ BE
nglg nglg ng/g
cd 1 0.5 0.2 0.2
Pb 1 0.5 0.5 0.5
As 1 1.5 1.5 0.2
[ Hg 1 3 0.3 0.1
Co | 2A 5 0.5 0.3
v __2A 10 1 0.1
Ni ~ 2A 20 2 0.5
T1 2B 0.8 0.8 0.8
Au . 2B 10 10 0.1
Pd 2B |- 10 1 0.1
Ir 2B 10 1 0.1
Os 2B 10 1 0.1
Rh 2B 10 1 ) 0.1
Ru 2B 10 ] 0.1
Se . 2B 15 8 13
[Ag 2B 15 1 0.7
Pt 2B 10 1 0.1
Li 3 55 25 2.5
Sb 3 120 9 2
Ba 3 140 70 30
Mo 3 300 150 . 1
Cu 3 300 30 3
- Sn 3 600 60 6
Cr 3 1100 110 0.3
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&k 3 : @RI DL

TFFEY
7 vF €0 PDE fHDOE
‘ FrFEY (Sb) .
£o EH : B’A
PDE (pg/day) 1200 94 22
=]

7rFEY (Sb) 13, RALFETIGOEOEERRRTHY, e RPETRICHVTAY
LB, MEDOT FEVRBRICRAVWEEShDE, TUyFEVIL, 43 RU+S OBERBTE
T3, ERELTOTUVFEVRY 2~3 D7 FE 5N, BEBABER CEEIC
BLTRLVEETHD. BEEBIV AT VFEY (APT) Lok o007 vy FELE
BRFEREL LTEENICHBEhTWS, Z8ET Uy FEVIX, e LTRAVWLHATY
5 (Plxif. REERROMRERICAVOABZRY=FLUFL 74 L—b [PET] ORI
BNWT) , PUVFEVIIEEENICSLATRRL, RBEBREMBRBIXAOA T2
(ATSDR, 1992) , 7/?-‘-E-/&U_ﬁﬂs'i’/a"-‘t-./iiﬂ(ﬁﬁti{&b\%0)‘(‘536755 APT Xk

: fi’c:bz) (WHO, 2003) .

LLMEEMWOBRIL 2o e BHE

APT iX. S9 DHFEILAPDLTHLVEXTHEAVIERFERRICBWVWTRIETH- = -

(NTP, 1992) , 7 FEVI)EREAREBRIBICHAL TIIBETH S L Bbh 3, #ER
BEOLE2—cBWTIHEARTARENB LTS (WHO, 2003) , AFAEREBAIL.
BOSBICLARBEAMEY A7 OFRBEICRF+2THBLELONS (Lynch ef al, 1999) . E
FEUBSICEBW T, B8R0 3ENRTRHEILE CH S LBbh, W, TH. B
&P 2RI TEENRDHS, BOREHOTVFEVIIBIRERIZS W (NTP, 1992) .
5 v FOBRERBICHVTIE, FHBERETRUFRORERT R b BRI FHHHER
Chote, EMIcb 37 v FEVOHBBERAR, bt FRUVEHHOWTHIZIBVTHFERIEIC
BRAMEZSUEEREBLELEBS, Newton b (1994) (X 0 S mBRARN AAERRIC
BWCHE., Ty FESBETUFEVIC 12 SANRSSE%, 12 GAMOBRRMMARTS
niz, SHICBWT, FRORERTCHFEDRBOONE, FEHLIX, ZBET VFEUHEN
AER LTV R L., BAAEBE L LAEITRBICEIT 3 M REMER FBAKO
R CHHTEERREL TS (Newton et al.,, 1994; WHO, 2003) ,

& NiRE@EFo PDE i

FoFEUADERONBBRIFEIBRENLEQNT—FN, =0ARTT v MCELTRHARETH
% (Schroeder et al., 1968; Schroeder et al., 1970; Poon et al., 1998) , XEERHEHET 0 /7 A
(NTP) it. 7 FRU 9 RIC APT 20k#B57T 5 14 BRRREERLE, ZORRIZH
T. APT i3, ZOBEERBRTII—RNICEERBV I LBRWEEh™ (NTP, 1992) , Lynch.
&i%. Poon B (1998) OF—# ZHFMEL. 7 > M 0.5~500 ppm D APT % 90 Eﬁﬂﬁ&&"fa‘h
L=RBRICHBV T, BHARCORHEKERETRUHEERRIICE-IE NOAEL i 50 ppm T
BB LEBLE (Lynch e al, 1999) . ZOFTRIX. THLAATO Schroeder & (1970) A6 D
LFBLTWRY, LMo T, HIEW NOAEL, T742b%H 50 ppm (7 FEELT 60
mg/kg/day fHY) Z i, &Dﬂ%@wfﬂ) PDE ZWREL =,

EEMRE (161 L:Fab\‘c FE8hi- F1~F5) &%m_)\nr & QREEFD PDE fHELLT O
J: 2 ‘hgﬂj?éo .

-
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PDE=6000 pg/kg/day X 50 kg / (5 X 10X 5X 1 X 1)=1200 pg/day
ENIT & Z0EEF 0 PDE

FRBORAHERR (FFEROKE, FFAREERCIREMN) B, 7y M~ OBEARERSH®OR
LEZENSBVIMEBE CH 7. Lo T, EHIC K 3BEFFO PDE HIZOWTH, &b
{&\ > NOAEL 3.0 mg APT/kg/day (7> FE & LT 1.1 mgkg/day HY) 2EICRELE, ZO
. 7y ;o 90 BHBRBRA /oI (APT ZHBRENEE S IHET v MTBITH 6 mgkg T
DIFBEBHRRICE S, ) (NTP,1992) , ZORRTELFHEBMIBH ohi2hoiz,

BEIERE ((FH& 1 KBV TERENRT FI~FS) 2#ZRICANT, RUE 3 BRENGHBRE
ITEE LT, ERICLAREEEO PDE HEZUTO L S ICHHT S,

PDE=1100 pg/kg/day X3 day/7 wk X 50 kg/(SX10X5X 1 X1)=94 pg/day

B ARRERFED PDE {if

7y hOEBERUBERARREZEEh:, ThoDOHRRTRBOONHM~DOEEBII—RL
TV, 025, 1.08, 492 KU 23.46 mgm’ DEBLT »FEV XA MeRAWET v b 13 BH%
ABRER (Newton ef al.,, 1994) H6DF—#, NOAEL 1.08 mg/m’ % AV TR ARRSER:D PDE %
PELT (Sb iX~83%) , & V. HBEE DBV THiDHEN ERER VR EROFEHEDH
magEH bhi, ZOBTRIX. 0.06, 0.51 RT 4.5 mg/m® OBRBBMEL AV V= | EMORARE
RRICBWTRR LA o, ZO 1 EMBATERRICBVWTREAMERIRDbNEho T,
WTFhORRT b M FROREUIRRELEHRE LOFERBIIR b o7,

BEFRYE (R 1 IcBWTERB IR FI~FS) %#lﬁk)\n‘t wwma#o PDE fﬁ%u'm
LSBT 3,

09 mgm® X 6 hr/day X 5 3
HEBREE S = day/wk = Olemgm 60016 meL
24 hr/day X 7 day/wk 1000 L/m’
— 0.00016 mg/L X290 L/day  _
1 BAA 0.425 kg 0.11 mg/kg/day

PDE=0.11 mg/kg/day X 50 kg / (5 X 10X 5X1X1)=0.022 mg/day=22 pg/day

BH MR

ATSDR. Toxicological profile for antimony and compounds. Agency for Toxic Substances and Disease
Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1992,

Lynch BS, Capen CC, Nestmann ER, Veenstra G, Deyo JA. Review of subchronic/chronic toxicity of
antimony potassium tartrate. Reg Toxicol Pharmacol 1999;30(1):9-17.

Newton PE, Bolte HF, Daly IW, Pilfsbury BD, Terrill JB, Drew RT, et al. Subchronic and chronic
inhalation toxicity of antimony trioxide in the rat. Fundam Appl Toxicol 1994;22:561-76.

NTP. Technical report on toxicity studies of antimony potassium tartrate in F344/N rats and B6C3F, mice
(drinking water and intraperitoneal injection studies). National Toxicology Program, Public Health Service,
U.S. Department of Health and Human Services, Research Triangle Park, NC. 1992; NTP Toxicity Report
Series No. 11.
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Poon R, Chu I, Lecavalier P, Valli VE, Foster W, Gupta S, et al. Effects of antimony on rats following 90-
day exposure via drinking water. Food Chem Toxicol 1998;36:20-35. ‘

Schroeder HA, Mitchner M, Nasor AP, Balassa JJ, Kamsawa M. Zirconium, niobium, antimony and
fluorine in mice: effects on growth, survival and tissue levels. J Nutr 1968;95:95-101 .

Schroeder HA, Mitchner M, Nasor-AP. Zirconiuin, niobium, antimony, vanadium and lead in rats: hfe term
studies. J. Nutr 1970;100(1):59-68.

WHO. Antimony in drinking-water. Background document for development of WHO guidelines for
drinking-water quality. World Health Organization, Geneva. 2003. WHO/SDE/WSH/03.04/74
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|
t & PDE fHOHE
¥R (As)
- | &R TEH B’A
PDE _(ug/day) 15 15 1.9
Frig

R (As) 1%, REPOWEILEZAHIIHY, R, 2, BTEKRURKPICFEET 5.
ERIEEM (AR, ZBkeR, B Y oL) XEME B eBFRNI VA X
Bt %, tBt) TEETH, b MOHILMIcET 3 e ROFRREDESEETM ST
vy, EReERPERAPANCELBEL-LDOTHEI LD, JORSHEMMITESL #i
ﬁﬁ%%’(éo :

LRAEL ORI L 2o I BHE

Ee ik, WBMEEZFETIN, ERREZ DRV LBRENATEY, £ FORBSADR
L LTBAmEh T35 (Group 1;1IARC, 2012) ,

ZOBREMRVEET2 7 7 A 1D7=DHIL, ERRVEHFEEHITOVWTELDYIRITER
AVIBRREEINhTEY, UBRIY R T7ER A b, BE2L, BEAREET7 7 u—F%H
VWTV% (Meharg and Raab, 2010) ,

t FCOEROEBOKGHITEY CHBRENTVWRVWOT, VAITERAY M, HiRE
BBENAEAQRBICBHAFEET—FIES 2HL X5 2822 (Schuhmacher-Wolz et al.,
2009) ., b MZBWTiE, BEARVERFAREOVTR S, ERRECHE LTS, &0
RERIX. BAG. FTHE. M. TEBEOBROMNAICBHMLTVWS, BARBEROMNSAY X7 D
IMZBEY HEEMASH S (ATSDR, 2007; IARC, 2012; EU EFSA, 2009; WHO, 2011; US EPA, 2010)

BOBREBOERBAMEOFTERBICEA L TiX, G (ARLH, BESLE) RUMELE 5
2 B BRLBEESEVENLBEbhAR, ATRR, £HEERUVHEENREBLHE
ERATFMBEE LTHESHL T3S (IARC, 2012; Schuhmacher-Wolz et al., 2009; US EPA,
2007) , —HIOFEORERERIL, 0.02 mgke/day? LEIS v ROARCEBRENSHE T 5 whE
2 H BT &, KU0.0004~0.01 mg/kg/dayd b RARTILLMMOITTORENROARWZ L %
AHL TV (ATSDR, 2007) , & ODRUOFMHEFIZE L Tid, LOELXIINOELEZRET 57
WS REET—F B2, AETEBIX, BEBXAICERTHAEENH Y (ATSDR,
2007) . BERARUVAEBRAECICHERBAEOEMEERREBONEBRECHE LELDL
h1B3 (Chenetal, 2005; Hsu et al., 2013; Ahsan and Steinmaus, 2013)

Fﬁﬁ**iﬁ-emooo ng/LUA LD b FBEDHFKICBRE I KBBAOSEM (~40,000) DORFZE

s BERA, SHERETHBRBARVHBADY RITEAAY MOEILRSTWS
(Us EPA, 2010) , RBAY RZIZOWTORGED A T+ Y LRIk, BRROBRE (<100~
200 pg/L) TEARABHRREMBA Y X7 2R/ LTWARVY (Chu and Crawford-Brown, 2006, 2007;
Mink et al., 2008) , ZiuiX. Schuhmacher-Wolz% (2009) DHRFFE L F/E LTV RV,

ROBAMCBETIRAZ=y Y R7 pg/m’ YD 00043 i3, KEOHSET 2 GEFH»LOTF—4F
£ US EPA [CXOBRESIT (US EPA, 2007) , 7 XV RMBREHTER/SIL, US EPA
T2 IEHTREDEMAERMIPDOT7 + 0 —7 vy 7HRICKER VPR Y =—F b O%HHEICH
T3EMT—F #MYiAH, US EPA O=2=y ) R R% (URF) ¥EHL, YHEALI,
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_URF pg/m’ %729 00015 ZF M L7, 0 URF X, RIRMBAFECEDY 22 1/100,000 (=555
T LK PREEL 0.067 pg/m’ LFRT 56D THS (Emaguntlaeral, 2012) ,

& ORE&rED PDE fif

E&ORIEFED PDE X, BAICHT e ROBERBLEICLELOTHY, REFEVH -
HEERAEER (ATSDR) MRL & T*US EPA MFREEH 0.0003 mg/kg/day (ATSDR, 2007; US EPA
2007; EU EFSA, 2009) %2, 15 pg/day IZBREEZBREL TS LD THS, ATSDR MRL Z i
B &h7- 3% PDE fHix. fcsbkER L FELTVW2RY (WHO,2011) ,

PDE=0.0003 mg/kg/day X 50 kg=0.015 mg/day=15 pg/day
MRL oﬁﬂiicﬁ&i;ihrbxa Zimh, EEAREICOVTIIER Ld o7,
ERIT X 5RO PDE £

b BOENREEFO A ENR ARIZ~95%ThH 5, BLHEEMNRERL. tRBREOEHVERK
BE (tROFFBIIBEELA TR, ) PbOREEXONREAZHRE LTERDHE
itx 6 AMEMEL=RBHSBLATVS, TORBLORINRIIN 95%L BEShic (Zheng
" etal 2002) , L7=d3oT. 4% PDE {Hid4EAMRERFFD PDE {HE RI—TH D,

PDE=15 pg/day
% ANREZRR D PDE fi

BRI BV TEHE~DBRARBEROMBARVEDOMOFFREBRADY 27 OFMAHE
ShTW3, BAKHERDBRARMAESE PDE HOREICAVDRILIT, BOEMELBLT,
B AR HRSEOICRRLTWAZ L ThHDH, L% URF i—BRAROREOT=
DIEREBENTVWAZ Lhb, BERKIINEL ShRVv, Emaguntla b (2012) KXY ERS
NI Z T, Y 27 1:100000 ZREEXD & %Mﬁﬂﬁo PDEfHIZLTFD L 512725,

PDE=0.067 pg/m’ / 1000 L/m’ X 28800 L/day=1.9 pg/day

W& PDE {fit Erraguntla & (2012) ik YRR EhiBkomEsty z?-'ewvnsr‘oﬁt‘ont
URF 2 &2 L bDTHD Z &2 b, FEERKIZOWTIHEA LR,

. BEIR

Ahsan H, Steinmaus C. Invited commentary: use of arsenical skin lesions to predict risk of internal cancer-
' implications for prevention and future research. Am J Epidemiol 2013;177:213-16.

ATSDR. Toxicological profile for arsenic. Agency for Toxic Substances and Disease Reglstry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2007.

Chen CJ, Hsu LI, Wang CH, Shih WL, Hsu YH, Tseng MP, et al. Biomarkers of exposure, effect, and
susceptibility of arsenic-induced health hazards ip Taiwan. Toxicol Appl Pharmacol 2005; 206:198-206.

- Chu HA, Crawford-Brown DJ. Inorganic arsenic in drinking water and bladder cancer: a metaanalysis for
dose-response assessment. Int J Environ Res Public Health 2006;3:316-22.

Chu HA, Crawford-Brown DJ. Inorganic arsenic in drinking water and bladder cancer: a metaanalysns for
dose-response assessment. Int J Environ Res Public Health 2007;4:340-41.
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Erraguntla NK, Sielken RL Jr, Valdez-Flores C, Grant RL. An updated inhalation unit risk factor for
arsenic and inorganic arsenic compounds based on a combined analysis of epidemiology studies. Regul
Toxicol Pharmacol 2012;64: 329-41.

EU EFSA. Scientific opinion on arsenic in food. European Food Safety Authority. EFSA Joumal
2009;7(10):1351.

Hsu LI, Chen GS, Lee CH, Yang TY, Chen YH, Wang YH, et al. Use of arsenic-induced palmoplantar
hyperkeratosis and skin cancers to predict risk of subsequent internal malignancy. Am J Epidemiol
2013;173:202-12.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,
Lyon. 2012;100C.

Meharg AA, Raab A. Getting to the bottom of arsenic standards and gu1delmes Environ Sci Technol
-2010;44:4395-99.

Mink PJ, Alexander DD, Barraj LM, Kelsh MA, Tsuji JS. Low-level arsenic exposure in drinking water
and bladder cancer: a review and meta-analysis. Regul Toxicol Pharmacol 2008;58:299-310.

Schuhmacher-Wolz U, Dieter HH, Klein D, Schneider K. Oral exposure to inorganic arsenic: and
evaluation of its carcinogenic and non-carcinogenic effects. Crit Rev Toxicol 2009;39:271-98,

US EPA. Arsenic, inorganic (CASRN 7440-38-2). Integrated Risk Information System (IRIS). 1998.
US EPA. Inorganic arsenic. TEACH Chemical Summary. 2007.

US EPA. Toxicological review of inorganic arsenic (CAS No. 7440-38-2). In support of summary
information on the Integrated Risk Information System (IRIS). 2010.

WHO. Arsenic in drinking-water. Background document of development of WHO Guidelines for Drinking-
water quality. World Health Organization, Geneva. 2011. WHO/SDE/WSH/03.04/75/Rev/1

Zheng Y, Wu J, Ng JC, Wang G, Lian W. The absorption and excretion of fluoride and arsenic in humans.
Toxicol Lett 2002;133:77-82.
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RY gL
239 U A PDE HOBE
' %Y 2.5 (Ba)
gn TN B’A
PDE (ug/day) 1460 730 343

Fria

2RY vy h (Ba) i, BEOHWW, BEAGTHRLILWTAL ) EEHERTHY ., BEOHDIELKTP
TESIBEL, KERIET 3. Ba2h)f AV RTKEED Y U uMeSY (B, HEE,
KEMLY) IXBHEERE TS, FEENRY UL LW EREENRY U AELEDIZ, HIEETT7Y—0D -
BaRH) A A 2E LT, —BACE M L TREMETH S, %Y U AIERFENITLA TR
<. RINEBRFOBRIITATHS, FEE/NY UL, FlEBREREER. BEOEGH,

HF ARUEOMOBBZOREITBIT BER & o iotka 2 Rigd HS (ATSDR,2007) -

LR EMOIRI L T2 T Bl

R U MoBWT, T v A EPRERNEMEEERN16, TS, BLBIE
REWEHENTHE LBbhE, Fol LS L Lo@BERRIT, Y v LAREZLTRHRIEL
OBEIEIC BT AR ETET I HOTHSD (NTP, 1994) . YBFEEIX, RETIE. TRE
SEME, RETAREE, BFOREER. SREMTIEREEYCICE L L TRRATERICE
IFARBDOHFEETH- L, “hHDEIZ, M~ A TEARBREN I BRBENRTFEER.
1L IUBRENICH LM RARABEEF LTV, OFEICHTIREN, RERZRICE MC
WO OEN BB/ LBRZENEVERMBE TH S REENSH S (WHO, 2004) , RAIC K HEHLRY
U LA~OREBRIT, YK, KRC/ XEBIN LV oL RFRRESI SR TARIERDH S
(CICAD, 2001) ,

& QR PDE 5

4'Y 7 4 MD2-DBTCREE SN -FMICIS VT, F90) ¥ ABRET7.3 mg/LOKEFKA LT
AR L, FH) U LBEC] mg/LOKERALTWEARRR L OMT, WEXE M

FRERE LIHITEAOARRICATEZRIBED O A o7 (WHO, 2004) , ZORENLE

. BAFNOAEL 7.3 mgLzAWVT., RUSEKBROME2 Lidayd AT, EOREROPDEMY
UTOL 3 AHTBZ LN TES,

PDE=14.6 mg/day / (1 X 10X 1X 1X 1)=1.46 mg/day=1460 pg/day
ENI & 5B#R0 PDE i

RY O ALY ~DOERIC L FBBIESBET —FiIZRYUE B Rah o, XY U ADEREN
- FIARIE. BARUVLSHRTENEN 20%K% T 60%ThHhD LH#EEEN TS (ATSDR, 2007) .
L7cdi> T, EARERO PDE E2EIEREK 2 CHRLT, BRICEL 6@%%0 PDE fEZHHI L
= GlECRREhTVWHLEY) .

PDE =1460 pg/day / 2=730 ug/day
R AR D PDE i

R ¥ A{LAS~ORARRICER 5 BT — 7 1T R4~ bl ole, RESME (US DoL, 2013)
i, FTEMESY U A FEIC L TWA % 0.5 mg/m’ LHEEL TS, ,
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EERE {(TEICBVWTEBENFI~F5) 2EZ@/ICAN T, RABREROPDE[ELZLLTO X
SICEMHT 3, '

_ 500 pg/m’ X8 hr/day X 5 dayiwk  _ _ 119 pgm’  _
EHREAN 24 hr/day X 7 dayiwk 1000 Lm® 0119 kel
—RER= _OlI9ugLX2BBO0LMay oo ono

50 kg
PDE=68.6 pg/kg/day X 50 kg / (1 X 10X 1X 1 X 1)=343 pg/day
BEIR
‘ATSDR. Toxicological profile for barium and barium compounds. Agency for Toxic Substances and

Disease Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA.
2007.

Brenniman and Levy, 1985

CICAD. Barium and barium compounds. Concise International Chemical Assessment Document 33. World
Health Organization, Geneva. 2001.

NTP. Technical report on the toxicology and carcinogenesis studies of barium chloride dihydrate (CAS No.
10326-27-9) in F344/N rats and B6C3F1 mice (drinking water studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services, Research Triangle Park, NC.
1994;NTP TR 432.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013.

WHO. Barium in drinking-water: Background documrent for development of WHO guidelines for drinking-
water quality. World Health Organization, Geneva. 2004. WHO/SDE/WSH/03.04/76
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BRITAL
I FI U AOPDE{HOEE

b KI oA (Cd)
: 20 : EH B’A
PDE (pg/day) 5.0 1.7 1.7

Frig

A EITA (Cd) IBEBERTHY., RHBVRAORLKIIBHETEEZ bR, BRFTIX
SHHIETCRWESh, BRARIIITL LT FIvAER»LEbNS, (ATSDR, 2012) .
B FIT AR, +2 OBLRBOATHEE LTEET S, BV FI VA FBEIFIVLRT
WEeh RFIwAl ok >0l FI v ERKBMETHY ., TOMOREEEIL, B, X
RIIEER L OHEERIC L o TRBMERLVBWbO L2V ED, I FIVL, BEVIFITA
RO ABREEDOD K UL, FRERICBWTHEEE LTRAVWOhS, &% }~' IULE
&3, INFE=NEEBOBRRARIZAVBRS,

RRAEERBORI L 2o T2

B FL LT, GEEEEXATIN, ERAREEZ LRV ILIRENTEY, b FOESAY -
B LTEBENTWS (Group 1; IARC, 2012) . # KX U ARUWY FI U AEAPIX. MistA
AEEoF, T, WV FIVALARUN FI O MEAM~ORBE . TERARURILRAA L
OFICEDHEBEERBH b TV S, '

HIRITAROCD FIVAE~OEORBEE L TRRELFHVWFEBRIITHEETHS
(Buchet ef al., 1990) , iR UEHRICx T HREIT. ﬁfﬂ@@ﬁ?v«n«fﬁﬂ&b&n FEIY
LREBOBSENREHVe—I—THD (ATSDR, 2012) .

BERVCREERLE l:f:;b K20 A~DORAMRE 2Pl LIc SHOBFERRED b OFEHIL, &
FI v A~OBRABRICHBLERBSA (XL LTH) YAI70MMEMIELTVWS (IARC,
2012; NTP, 1995) , A==y kY RZ 0.0018/ug/m’ A3 US-EPA (1992) ik Y EEHESHh TV

Do .
BN REROPDEM

HEITARUY FIULAE~AOROBRBICETSBEESH VMR, BEETHD
(Buchet et al, 1990) , BHREVERICHT 58T, SUOREBLALVTEHLN, P FIV -
ARBOBZHRBV—b—ThH5 (ATSDR, 2012) , 7y PRUB=YRTOL FI U AKCH
T35 OFROBERERIT. BEAMEDIERERL TR, LERST, BEEOFHMBEL
CRAWT, X FIY AT 58 NMEROPDEMEZMRET S L & L, ATSDROBSICHEY, #
MR IZ{E AMRL 0.1 pgkek AV TR OBBIHROPDEMEBRET 5. Zhik. WHOKSBIKERE
{#0.003 mg/L & FJ& LT\ Mav (WHO, 2011) .

PDE=0.1 pg/kg/day X 50 kg=>5.0 pg/day
MRL OEHICEZAENTWA Z 2D, BERKICOVTIXEM L2 f_t;

| BEMIC & 5 @R OPDEK |

B K Y506 mgkegZBICSAERTES LT v F2EARBERIC J: . %wum_wg%m b

'mt_ (Prozialeck ef al,, 2009) , =ORRTIXMU—DABAAV OGN, ZORARTRONEE
M. REMNBEUCRASAv——2BE x5 L, ZORBRDLOAELIX0.6 mgkgTh 5, &
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Sz X ZRBRFOPDEMADR I Z ORBEAREZ AV, 0, 1, 2, 4, 8. 16XiI32 pmolkgDiE
{Ed FIYL%Ty MIETHE LoBERERRICHS VTR, 728 0ORBMMA TR
T16 pmolkgih E DR 53 CHENBALICIIENR® b= (Waalkes et al., 1999) . EHREIOA
EREA, ERBCRESNEFREEEOD FI Y LAZRRMICOI > THIRT MY 5 13F.
BN THD, “ORBIT, ¥ FIVLAOEFICLAEROBRERALHEMEL Y b L 5 aTgEiERN
bb., BEFK (TRICBWTERINEFIF) #ZRICANT, RUCESARENLHTRED |
MR SITEIE LT, ENIC X 2BERBOPDEEZUTOX S ICRHT 5,

06m&x5 day/wk X 50 kg/(SXlOXSXSX 10)
7day/wk

B FIYLRBABBTREAMEZALTNS I L, RUKTRE CAFEABD LI D
5. F4 L LTRE 5 2BRLE, THLOFMRALMUESTRHA 26D THS, PDE EORE
IC LOAEL 2RV ez &h b, F5 & LTHRE 10 @R LI,

PDE=

=1.7 pg/day

w)\ﬂ&ﬁu#mm;{ﬁ

HRIVAICHLTEEHIATZRAI=y FY RZ 0.0018/ug/m’ RUY 227 L~/ 1:100,000
ZRAWT, BABMERFO PDE [EZUTOL S IKRHTS LN TE D,

1X10°%

=. x .2 3
X107 fgm® o> X 107 kg/m

% ARRERRED PDE fii=

PDE=0.056 pg/m’ / 1000 L/m® X 28800 L/day=1.7 pg/day

2=y MY RZ7Fu—Fiz Lk V& M+ PDE {HICBAL Tik, FORBICEERZLERALL
VY

BEXM

ATSDR. Toxicological profile of cadmium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.

Buchet JP, Lauwerys R, Roels H, Bernard A, Bruaux P, Claeys F, et al. Renal effects of cadmlum body
burden of the general population. Lancet 1990;336:699-702.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Orgammtlon,
Lyon. 2012;100C.

NTP. Technical report on toxicity studies of cadmium oxide (CAS No. 1306-19-0) administered by
inhalation to F344/N Rats and B6C3F, mice. National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services. 1995.

Prozialeck WC, Edwards JR, Vaidyii VS, Bonventre JV. Preclinical evaluation of novel urinary biomarkers
of cadmium nephrotoxicity. Toxicol Appl Pharmacol 2009;238:301-305.

US EPA. Cadmium. Integrated Risk Information System (IRIS). 1992.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contammants U.S. Department of Labor,
2013. ‘
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Waalkes MP, Anver M, Diwan BA. Carcinogenic effects of cadmium in the Noble (NBL/Cr) rat: induction
of pituitary, testicular, and injection site tumors and intraepithelial proliferative lesions of the dorsolateral

prostate. Toxicol Sci 1999;52:154-161.

WHO. Cadmium in drinking water. Background document for development of WHO Guidelines for
drinking-water quality. World Health Organization.- 2011;WHO/SDE/WSH/03.04/80/Rev/1.
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7 alh
7 o ADOPDEfH DRE ,
] suai (Cr)
£n a2 | B’A
PDE_(pg/day) 10700 1070 29
Fro&

b (Cr) BMRe2BLRIBTHEEL, Zhon)bRLEERLOIE, Cr(0) (AT LR
£#) . Cr(24), Cr3HRVCH(6H)TH B, CrROIXEBICBEERITHZ b, {LEARICBW
TREAE LTAVWLNS, CeHITENREBRITHY, 7 o LBl (CrOY) RUEI n A
B (Cr0o) HELL<AMbNEAX LT =AVETHD, Cr3HIE, BENTELERS
NBWRTHY ., 7 FOMRBICEERLATRTHD, 70L0RZR, 7 FUBRUBERD
RMOELESI B L. RARERFERA,. BRERBRUHERBSICEEET 5 TEESH
% (Anderson, 1993, 1995) , EEZP O/ o AORFEE LT, FEH., i - BANIIEBHER
R o DOEHECICHERE X 505, CeHRREL LTRAVWOIhSIBAERE, EXLMD
D7 v AOERIL., LY BEDROCHEHDTBL VI EVIX. A7 b (Cr(0)) XikCr(3+)
DERBILFEZI LD THS ), Lo T, EELYUACEAT S Z ORLEFMIZCr3HDEEMD
BEMRICE S LOTH Y, CHEHIZZ OFMI LRSI Sh TS, CreHAfiEE LTHER
Eh3FAICIE, BLERBEIZZOWIE (Ci6) 28L& THD, HEML LTHEETDZ
2Ah (FIXiX, Bftoub -2V —r, Kbz alb - 7Y—2) i3, BEMSICEDNESHhTWS
ZeEMmb, KA P4 OBRGEHENTHS,

RRAEEMOBP L 2o B E

XH5%MDCr0; (2 b LT1468 mg/kg/dayfi ) #SUAMEZEERELET v MX, AR

BRRERPoT, KVBAEDT v MoBIiTHBRMAHKERE (Anderson et al., 1997) IZIVNTHL,

Cr(3H) & LT15 mgkg/day DR SR CHERBIIR D bhish ok, 70 LOENTWEFCELT

ik, BRODZEHBEREIXFES L TVRY, —ARAIC, 1.5 mgkg/dayDCr(3+)D # O R
(US EPA, 1998) i, fBEE~DFFRBICBHH T b0 LIXFRENR,

YT —F &l Ea—L, RREBEREX, ZRMEEMBORILL RIFEEEEELE,

£ IR R R DPDE(N

~ 2000, 10000% T*50000 ppmDAED L= U VEECH(3HE T v PRV U R ITRERE LI 2FERR
BAMERER (NTP, 2010) T, BAIFICHFET S 7 0 AL TRHBIEERDH Y, HoHEEL
Bbh3LLEMENB AT, RRBRT60 me/keRiDHET v MoARBRIEDRBLSE A M
Licled, ¥ay rEBo@EHO T v b CONOAELIL, ERENDI0 mgkg (11.9% ; Cr & LT
10.7 mg/kg/day) Th o7, ZOFRICITARKFENBDH O R h b, RROEL
BIIRHERRFTRLBELTWS, ¥, ZOFRIE, B~y AXiEWTFhofott (B
TLBRHOARM o, BEFE RSBV TERINFI~FS) 2EBICANRT, &O@
2R OPDEMA A LAT O L 5 RT3,

PDE=10.7 mg/kg/day X 50 kg / (5 X 10X 1X1X1)=10.7 mg/day
BT X DR ERFF OPDEA

Cr3NERBZ L L THIRNEKR S35 & S 0HIERIX. FHREAICL YRR, BHER TIX 005
pg/kg/day, BRATIX 15 pghkg & 72o T3 (Moukazel, 2009) , “hbDHR—RAREREZBL
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BLEBRRE BT, HeHFERRCENEROTHEIZHLT) RELINY I nEHMTS
Wik, ok tFEA v,

7o AICBI LTIk, BENRRICHKSD PDE HOBRHOBEL 2D LI RFRART—IRehole,
7 o ARUER2 o M08 N RERHOEHENFI ARG 10%THLHZ 1S (ATSDR,
2012) |, $ROERRRED PDE {HAEEREL 10 THRL T, ESC X M@0 PDE EEEHLE

A fﬁiuﬁaﬁén‘tb\b LBy , BHICLIRBRED S o AZB$5H4E PDE {Eliu'FrD &
BYCh3B,

PDE=10700 pg/day / 10=1070 pg/day

% ARRE R O PDEMH

Derelenko 5 ORRBE (1999) Tit, RIBCIGHRIFX138M (1 Rekefl], EITSARM) BABRE E
¥l A, FKEICRERE (HBERERE, BFRHED) &Uﬁﬂ&wﬁﬁmﬁ%b&
nic, ZOEBIIT_RTORBHTED BN, LOAELIX17 mg/m® (3 mg Cr3H/m’) TH 5B,
RS IEREECIONE T v Mo BEMBARE LE-RR T, WThiCB L THE&HR R
W LhRMolz, cNbDF—F 2z, BRARE COMRL 0.1 pg/m* %R AR OPDEED
REITAVVE (ATSDR, 2012) ,

PDE =0.0001 mg/m’ / 1000 L/m’ X 28800 L/day=2.9 pg/day
MRL@ﬁH:H:#ﬂ%A&h’Cb VAo b, EERMICOWVWTILEA LMo,
B3

Anderson RA. Recent advances in the clinical and biochemical effects of chromium deficiency. Prog Clin
Biol Res 1993;380:221-34. ‘

Anderson RA. Chromium and parenteral nutrition. Nutr 1995;11(1 suppl.):83-6.

ATSDR. Toxicological profile of chromium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012,

Derelanko MJ, Rinehart WE, Hilaski RJ, Thompson RB, Léser E. Thirteen week subchronic rat inhalation
toxicity. study with a recovery phase of trivalent chromium compounds, chromic oxide, and basic chromium
sulfate. Toxicol Sci 1999;52:278-88.

Glaser U, Hochrainer D, Kloppel H, Oldiges H. Carcinogenicity of sodium dichromate and chromium
(VI/II) oxide aerosols inhaled by male Wistar rats. Toxicology. 1986;42(2-3):219-32.

Moukarzel A. Chromium in parenteral nutrition: too little or too much. Gastroenterology 2009;137:518-S28.
NTP. Technical report on the toxicology and carcinogenesis studies of chromium picolinate monohydrate
(CAS NO. 27882-76-4) in F344/N rats and B6C3F1 mice (feed studies). National Toxicology Program,
Public Health Service, U.S. Department of Health and Human Services. 2010;NTP TR 556.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air.contaminants. U.S. Department of Labor.
2013.

US EPA. Chromium (III), insoluble salts. Integrated Risk Information System (IRIS). 1998. .
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v b
a/3)v h OPDE{HDIFEEE
2,V k (Co)
20 ' R B’A
PDE _(pg/day) 50 5.0 29
FFi '

asN b (Co) k. RIROTRT, 2L OBE, BE. MARVERL V2 EOMOTREE
ALTW3, a0V, €2 IV B2 ORTRLIBRERTHY, ~E/u SRR UEE
M FHICEBLRBKOBROMBRE LTHRET S0, £ FOSAXKTH S, FHM2E
MiZ. 1 B8 11 pg D arsn b2 RENLEMT S (ATSDR, 2004) , ¥ I Bl2 OHERFE
1% 0.7~2.4 pg/day TdH Y (NAS, 2010) , =/0 b & LT 0.03~0.1 pg YT 5, b MER
ICBiT 2 ER 2 POLFAEREOREBIIBEEIh TRV, 29V MEEY BIXE, F7
Z ER=0v b)) BRREARICBW TR L LTRV bR TWS,

RLEMELMORIL L 2o 7o T E

IARC (2006) X, BiEf=/ </ b RUFEDMOKENE CoRHEITIE, b Mo L TRMRAMEDT
REMEN BB LRI LT (Group 2B) , YHERBROFT—#IX, T v FPRUt b COEEERAETAAS
ICBREBENDZ LERLTWS, 229 bE&RIX, invitro DERFEIZBE L TIXBETH-o
M, in vivo DRAEREHEREICH L CIXBETHo =, NTP X, BERUVHEO<-YARTT v b
TCEBAMOARBRIERNRB SN LR L (NTP, 2013) , b FREBITIBAIC L Z3BHBA
HERRTRRBIIBONTELT, BRAMIELTHEIATVWARY (US EPA, 2000) , E b
FEHEEORBIELBSICBVTI, RORYMESRR LBEMERSH VTR THS (ATSDR,
2004) , & P TOI/00 FORAREIX, HEERULAMEL LTALhTWAES THITIEDORE
SRR A N B R CHEAME R R ICBIE L TV 3 (ATSDR, 2004; IARC, 2006) ,

& OREEOPDEIN

R OWMEREOPDEMIX, AFRERE FOTF—FZREIZLTWS, 150 mgDE{L=/5V %228
e PMcEEEOREIEEBAEBVTH, RLBRZMESHVIEBEIX, ROREMET
ot (a0 b & LTI me/ke/day; WHO, 2006; ATSDR, 2004) , =235V b & LTI mg/day®
CoCl, %88~90H MM L= & FEBE106] (BiEsHl. &iEsH)) ORRICIBVTIX. FROMERY
INE XL E D DREBIZED bleMh ot (Tvermoes et al, 2014) , BORBFFOPDEE % .
NOAEL 1 mg/day® ZiIZBRE LTz, BERE ((FRUCBWTERINEFI~FS) #ZRICANT,
ENRERFOPDEMEE LLT O & 5 IHHT 3.

PDE=1 mg/day /(1 X10X2X1X1)=0.05 mg/day=>50 pg/day
% IPDEMEOBEICE L FRBRA M Lo, F3& LCEERERRBIR L,
R & SEA@R OPDE |

279V MES D ~DESHC L ZRBEFCEIBEMEDH BT —F 132wy, 2/00 hRUER o)
NV MEEHORORBROLEMENFIFARORBAIL 18~97%T&H S (ATSDR, 2004) , FORE
REOEMENFIARREBVWI L E2EEB L, EOWRMEIREO PDE A2 EERE 10 THMLUT, BHIC
& ZIRMERD PDE HERH L (G1 BIKRREATWAEBY) , EHiC L 3BBREDO 231
MZB89 3 PDEHIZLA T DO LBV TH B, '

PDE=150.ug/day / 10=35.0 pg/day
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B ABREERF O PDEfE

FiE = A0 B RUE Ol DK EHECoRHE I, tbf%wﬁ%%ﬂ%ﬁ THRESESH S
(Group 2B)

CABHEE, W ERUEMERERIT, BEARZBRAREICLY & FTHLRBBBAMELANDE
EBEMTHZ, TROOTF—FIHMEEERLVBNLDOTHELEZLLNRTVWEI L, RUER
BaN NORBBAMEKETIE POF—FiZRWI bbb, a XV MIBLTIE, MRLT 7

O—FE2RFARIIENTERLELLND, b MIBITIRMEALY X7 ORROKEEMIT,
MRL% VTR /-PDEME & 1EIEA—CH3 (WHO, 2006) ., BAIRERFOPDEMEHHT 57
. @R ARFOMRLO.1 pg/m*% fiv iz (ATSDR, 2004) .

PDEé0.000l mg/ m* /1000 L/m® X 28800 L/day=2.9 ug/day .
MRLOBEHICHASAENTWAZ &0 b, EBERKICOWTIIEMA LT,
BE MR

ATSDR. Toxicological profile for cobait. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2004. IARC. Cobalt in hard
metals and cobalt sulfate, gallium arsenide, indium phosphide and vanadium pentoxide. International
Agency for Research on Cancer, World Health Organizafion, Lyon. 2003;86, updated in 2006.

NAS.IOM. Food and Nutrition Board. Dietary Reference Intakes: RDA and Al for vitamins and elemnets.
Institute of Medicine National Academies. Summary Tables,- 2010. (available online at

hgg://ﬁlic.n_al.usda.go'\'/ldietan(-guidance/diem-reference-intakes/dri-tables; accessed May 27, 2014)

NTP. Technical report on the toxicology studies of cobalt metal (CAS No. 7440-48-4) in F344/N rats and
B6C3F1/N mice and toxicology and carcinogenesis studies of cobalt metal in F344/NTac rats and
B6C3F1/N mice (inhalation studies). National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services, Research Triangle Park, NC. 2013;NTP TR 581.

Tvermoes BE, Unice KM, Paustenbach DJ,. Finley BL, Otani JM, Galbraith DA. Effects and bloocd
concentrations of cobalt after ingestion of 1 mg/d by human volunteers for 90 d. Am J Clin Nutr

2014;99:632-646.

US EPA. Cobalt compounds: technology transfer network air toxics web site: Hazard summary. 2000
(http://www.epa.gov/ttn/atw/hithef/cobalt. html; accessed April 23, 2014).

WHO Cobalt and inorganic cobalt compounds. Concise Intematlonal Chemical Assessment Document.
Inter-Organization Programme for the Sound Management of Chemicals (IOMC). World Health
Organization. 2006;69.
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$A

§A7> PDE fH DB
8 (Cu)
: &0 N ‘A
PDE (pg/day) 3400 -340 34
Frid

8 (Cu) . B—BBRTRTH 11 BXRDO 1 2THY, EIC 2 S>OBLRE, SHOA+HRUEH
@2HERS, BYURVE FOWThIZL o THUADKETH TH S, Mid, W<O2LOERER
BRFZTRARLERER L, EX2ELRCHRABICERICEELTW5, te® ()
i, B o LB k. KEEAOBRRUBRRBRSICET 5t LTAVWLMS,

| REEEBEOBRL 2o Bl

RVt MCRDIBEEDH ZELET—F OREHRVE 2 —ITX Y, @ik, BHERROE
AFERICBV T, HEE, FRERUCERICHEEEZRITTTREENHDI I LBREALTWDS
(Araya et dl., 2003) ,

% N R R RF DPDE{H

2R, Ty PRUA R ZAVWIRIBERUES-*/ Y /) 7— MIBET3HRREEHEEILTWS
(IPCS, 1998) ., T v biX. FBRUFEICHT2EBICBHLT, Zhbnd HTREMENRRED
EWEpRE L I Eh, T v FIZ500~8000 ppmDEEELRAI AT L RIEKRE U/ 13 B M85
2BV T, BTH B OBKRE A HINAMIZBId ANOELIX1000 ppmTéh o, 2000 ppmih L
DB EHITB W THBEER OTRENRED iz, NOELIX1000 ppm, 64 mg CuSOykg/day (§A&
L T17 mg/keg/day) 1Y Tho7z, (Hébert et al,, 1993; IPCS, 1998) , {EEREK (fHER1ICBVWT
EBEENTFI~F5) 2EBICANT, SNBMREFEOPDEMAZUTO L 5 ICEHT 5,

PDE=17 mg/kg/day X 50 kg / (5 X 10 X5 X 1. X 1)=3400 pg/day
PEMIT & 5EEEF OPDEM

SiclT AL LY a—i%, BERICX ARBRERICHRIPDEMORAHOELRD L5 2FER
L EETI LN TE ok, FEIKEICBWTHE SN SHURNLREWHLER SO
78D 5 b, b FOBERRIX. 30%~40%Z2RINTHZEMNTESD (Wapnir, 1998) , SARUE
BB OE NIREBREO AW EHFIFABI%~40%IBONTWAZ L 2BE 12, BnRERFD
PDE{E#EIEMRE10TH L T, EHNIC K 2RBROPDEMEAH L GIHRICERIhTWA L
BY) , EHCX AREBREOMICEET S HRPDEMAIILITO LB Y TH D,

. PDE=3400 pg/d / 10=340 pg/day
& A BRIB R OPDESE
BAShEOREIE L., AZRTRTHoET—Fi%, &, PHIIBHERAREOMRLE E
IR+ THB LEL LN (ATSDR, 2004) , & ORBEFOPDE % EIER#100TKR
- LT, BABRBEEOPDEMZAH L GIEICRREhTWAEBY) ,
PDE =3400 pg/day / 100=34 ng/day

BB
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Araya M, Olivares M, Pizarro F, Gonzélez M, Speisky H, Uauy R. Gastrointestinal symptoms and blood
indicators of copper load in apparently healthy. adults undergomg controlled copper exposure. Am J Clin
Nutr 2003;77(3):646-50.

ATSDR. Profile for copper. Agency for Toxic Substances and Disease Registry, Public Health Service, UsS.

Department of Health and Human Services, Atlanta, GA. 2004+

Hébert CD, Elwell MR, Travlos GS, Fitz CJ, Bucher JR._Subchronic toxicity of cupric sulfate administered
in drinking water and feed to rats and mice. Fundam Appl Toxicol 1993;21:461-475.

IPCS. Copper. Environmental -Health Criteria 200. International Programme on Chemical Safety. World
Health Organization, Geneva. 1998.

Wapnir RA. Copper absorption and bioavaiiability. Am J Clin Nutr 1998;67(suppl):1054S-60S.
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&
& DPDE{E DL
‘ . : & (Au)
2 qs] TN ®A
PDE (pg/day) 134 1‘34 13
il

£ (Av) i3, &RFBRURRILE 25+5 ORMBTHFEL., BILE 1 RV 3 fORB KD
—BTHD, TREDLE, BRSNS, LER> TERFERICBESH D b LiXRR
Eh TR, &k, FRARICET 4L LT, BkET, ISRV LA (22T
W LIBZKRT 7Y, BY VBA AV UTTNI U ThB, Telles, 1998) O & 5 REFAETH
bhTwa, BAlIPOL&OY—DRFIX, ML LTOEANLH5bDOTHS, &O1+HEIR,
BRIcAVWbh S,

ERAEENPOBRIL RoTRHE

EDBEDIFLEALDRARIIZ. &OBROERICESVWTWS, REMATERIGRICAVWbh

3b01%, 1 flio&A+) A FUVEBHMF (Au-S) LDOLETHIMN, ERELHARINTWS,

anA FRO&BRS (BMEFE) %, 30 mg/day T 1:8M. KIZ 60 mg/day T 1EM, Xik¥DX

rPa—NCRESNBE 10 FICBERR bW o, YEBEIL, 30 mg/day TEIZ24

RITABR ZRkEE L7, MREAOMaEtE, TiRoMMBEITIFROMEIBEDRILIZZL., VY

< FHBEMROBERERRCIA PIAL Y « RFA—F LBV THIBEOHSBINRDHLh
(Abraham and Himmel, 1997) , '

LAV ERVERNOWHR O FOF—& RXFATERTHD, SEAPICLIBEL LTI,
FhEENEEEhF v b (Payne and Saunders, 1978) BTt b (Lee er al,, 1965) =51 3H
BORE, 4 X2k 5L ERtE (Payne and Arena, 1978) &235% 3, LML, ZhoDRER
X, MO£AHDXIIERGOFRMM L LTIRFELRVWEROELAVWTEHMShTEY, L
7ot o THHIFOLIT{R APDEMZ R & T Ot +oMUERDH S LD L IXFEL bRV,

SO NREFRFD PDE HERETH7HIC, BAPCHFETI EELONIBBOSOREOE
Bick 3 b XM isiT 2 BEED H 5 BERBRIZZ V. Au@BH)iE, XD FENFAVERL
#Zxbh, BRESICBOYTAVWLHhS (FIXE, SHke) . @CHHESEHIZEL T, BS
NieF—F Lz, H5—RBICBVT, £@H{EEY [Auen)Cl] Cl (YZopnFL oy
TIVv—&H A FYV) 12, Ty FOFRBERUFSC BV TBHERARFNELESIERI L,

<O RRBWTiE 322 mghkg OART 14 BMBEEARESHh, BRETHEELRSIESREI SR
Mo (Ahmederal, 2012) .

2 0 RR R OPDEME

SORBIZIT A BMENICATRIMGHEEIITRECH S, FiHOBEFMERIEORED
BBEOCTMBETH DD, £BHEBIENRE Shic< Y RICBIT 2RBIT, EORERO
PDE {EOBREICBWTEATER LD LB b, BERE (T 1 ILBWTERXAT FI
~F5) ZERBICANT, ROMESFO PDEEZUTOL S ICEHT 5,

PDE=32.2 mg/kg X 50 kg / (12X 10X 10 X 1 X 10)=134 pg/day

PDE {EDBREIZ LOAEL #AWTWA Z &, RUBMEFMRERTET LTV R2nI Mt F5 &
LTS 10 28BIRL=, '

4]
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ST  ZERFREE O PDE £

t McBWT, &F4Y TEF Y 7550 mg2HARER LR, EYERRAARITY%
BTHot (Blockaetal, 1986) . VY FITBWT, 2 mghkgk HANEN LILBROETAY
BT MY U AORIEIIHTO% CH o (Melethil and Schoepp, 1987) . AWFHFIRBAETH T
L. &Uﬁnm&ﬁommﬁwﬁﬁkﬁEW&ék;6aﬁﬁmw6nt_am& ERICLB
IR ERFOPDEMAITAR NIR@BFOPDEEIZE LV,

PDE=134 pg/day
%A@@ﬁommﬁ

R ABREER CENIC L 2REFICHITIMEMEDH 27— 513, MicBiT3&0/PriamkEE
DFEHICEI LDOEEDFEELRVWI LN, & mﬁ%ﬁwmﬂﬁ%@mﬁﬂ&wov% L<.
PRI L ARSEEEOPDEiZEH L GIEREREhTWAEBY) ,

PDE=134 pg/day / 100=1.34 pg/day

BEIM

Abraham GE, Himmel PB. Management of rheumatoid arthntls rationale for the use of colloidal metallic
gold. J Nutr Environ Med 1997,7:295-305.

Ahmed A, Al Tamimi DM, Isab AA, Alkhawa_]ah AMM, Shawarby MA. Histological changes in kidney
and liver of rats due to gold am compound [Au(en)Clz]Cl PLoS ONE 2012;7(12):1-11.

Blocka KL, Paulus HE, Furst DE. Clinical pharmacokmetlcs of oral and injectable gold ¢ompounds. Clin
Pharmacokinet 1986;11:133-43.

Lee JC, Dushkin M, Eyring EJ, Engleman EP, Hopper J Jr. Renal Lesions Associated with Gold Therapy
Light and Electron Microscopic Studies. Arthr Rheum 1965 ;8(5):1-13.

Melethil S, Schoepp D. Pharmacokinetics of gold sodium thiomalate in rabbits. Pharm Res 1987;4(4):332-6.

Payne BJ, Arena E. The subacute and chronic toxicity of SK&F 36914 and SK&F D-39162 in dogs. Vet
Pathol 1978;15(suppl 5): 9-12. '

Payne BJ, S&unders LZ. Heavy metal nephropathy of rodents. Vet Pathol 1978;15(suppl 5):51-87.

' Telles JH, Brode S Chabanas M. Cationic gold (I) complexes highly efficient catalysts for the addmon of
alcohols to alkynes. Angew Chem Int Ed 1998;37:1415-18.
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% .
$/® PDE {HOEEE
$& (Pb)
&0 e ;] ‘A
PDE (pg/day) 5.0 5.0 5.0
Fig

g2 (Pb) IIFRHE LTHESHE LTHHFEET S, —R8% 2 liokath e LTiX, Bk
LOKBEERUBLMSOTRBEENRH D, FRMEEHLE LTI, VY I FMRITHHT
b AFNMNBRUT F T FNBRH D, FERIEEDIE. KEPTHRVECHICHEI I,
KPR UGEEPICEBREEHE LTRET S, SiCid. & MXIIHLD®IcBiT 2BEmnLy
ZR9E8REIX 2V (ATSDR, 2007) ,

REMEBORILL 72 > Bl

t FRUBHIZBWTIE, SA~DOIRBIX, #iE, AWM, BE. RF. BREBRUTHRICH S 085
REBESERITIENDHD, —BMIC, HEBHICHTIBZEIL. RABICBWTRESh
LELHEBLT, BRMEUV/HEMICBWTRBEAELZICLVEY, MP BEBREN 1~2
pg/dL, EPFEFIARN 100%., ENCRBRRVWERELEETY 77 usTF 5 (US EPA,
2009) %AV T, PDE fERBoni, ZDiic, B&E PDE {Hix, BREERIZHID LT FE—
<Th B,

£ N ERFRFF D PDE {H

BOBBBROE MIBWT, ROLBEEREL ., 2o, BEEOXE WM. FHRHE
ITRIEREBTHILELIONDG, BEFENODT—FiX, § pg/dL RFOMm PEIMEEI:, /)
ROMEITEHFAOMEEICEE LW A TREEZ R LTS (NTP, 2011) ,

US EPA €5/ (Integrated Exposure Uptake Biokinetic (IEUBK) Model, 1994) (IR 100%, &0

R DRRBRF2 L) ik iE, 0~7 58 (0~82 fiA) D/hRIZE o T, 5 pg/day DEOTETM
PIREE 1~2 pg/dL (TG T 5 LARIR &N D (US EPA, 2007, 2009) .

PDE=5.0 pg/day
EAHE & 2 ER@ER O PDE 1

SOFOBRBREOEBIIM P LM ESL, LEX-T, BRICL 38O PDE {HiX. &
QR@EED PDE IS L\, |

PDE= 5.0 ug/day
% A W% > PDE {i

POENBBREORERLS LV ES<, LiRoT, RABESO PDE [Eit. EOBE
Ff PDE fHIZE LV,

PDE= 5.0 pug/day

BH IR
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ATSDR. Toxicological profile for lead. Agency for Toxic Substances and Disease Registry, Public Health
Service, U.S. Department of Health and Human Services, Atlanta, GA. 2007.

NTP. Monograph on health effects of Low-level lead. Natlonal Toxucology Program, U.S. Department of
Health and Human Services. 2012,

US EPA. User’s Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK)
Windows. 2007.

US EPA. Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead. 1994, updated 2009.
(http://www.epa.gov/superfund//health/contaminants/lead/products. htm; Accessed March 25, 2014).
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VYFU A
J F & ADOPDEAE DI
' . VYFoa (L)
20 TS ' LN
PDE (pg/day) 560 280 25
i

UFoa (L) i3, BEBOERPICHEETS. HVSNW=€BTHS, VFUAZ, BT,
X EDMOER L DHEESET, Mt LTHAVWLATWS, UFUAMMLaY BXIE, AFEL
TNHI=gAYVFUL) T, FRERICBITAREL LTAVWLRTWS, YFU Ak, @,
+1 OEERIBOE L LTOAFEELTWS,

RRAMEEMORIL 2>

YF UL FOBKEL LTHERASATEY ., BA. NEERERUCHERIEREEE S SHO%
BTV FULEOKREICHTIEBRE FF—4RbHD, YFULEEZBVWEERRIL. Y
FULREREZIILS., BRAUEMCL SARLRETRELEL TS, VTV AOHRTURIL.
BERIZS L B8, MATFPRE 0.6~1 mmol/L IZBRE SN TV (Grandjean and Aubry, 2009) ,
BHf=—I 3k, VF U LAORER, BEUKORBCRALSES, b MIBITDY FU LR
iz, Eio. RBEEET,. FRISEET. ER/MEBBTERVEERMOY X7 ERICHE
LT3 (McKnightet al., 2012) , B OHESRALKIL, 300~600 mg D | B 3~4 Bl 5THB
(US FDA, 2011) , %&T—aévrz-—b REREAEE X, TEEEBORILE 2551
ERELE,

TR BRFOPDE

t MBI Y FULOERERN, Z0 PDE HOERL LTEAENE, b MNIBITIRE
VFULAOR/MEEROBRTHS 300 mg (VFD 4556 mg) EAVEESICIE, BOBRERO
PDE fEITLAT O XL St & B,

PDE=56 mg/day / (1 X 10X 1X1X10)=0.56 mg/day=560 pg/day

Z D PDE fHDBEIZIX LOAEL (HR—BRESHD 1/3) ZAWEZ b, FS TR E 10 28
RL,

HEHIT X 2B EROPDEH

HHC L AIREEED PDE HEMETIDICENRT— 2520, LHLRKRs, BO@REso
AT RS 85% (Grandjean and Aubry, 2009) THB I & 2R X, ENR@eED PDE &
REEFEY 2 CHRLT, EficE 6!&@%0) PDE {HZHH LA .1 HRRIhTwnaes
9) .

PDE =560 pg/day / 2=280 pg/day
% AR g% R OPDEfE
Y HE06RITLY mym OBMEOEY F U Li4~8EHM,ESAM, 1 BoREMMBEL -

(Johansson e al., 1988) , NEFMBR B TFRMSEL AT, REELILICER Loo, Wit
BEShE, HELEEBIEE ShRb-kid, REARNPDEEOREA bhk, Ex
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£34 (Hﬁmm»r#ﬁéntmws) FERIZANT, wkﬂ%ﬁﬁmbmﬁ%uT@xa&_
BT3B,

. _ 1.9 mg/m’ X 6 hr/day X5 dayiwk  _ _ 034mg/m’  _ ‘
RIS 24 hriday X Tday/wk. 1000 L/m" 0.00 934 mg/L
—pAR= —2000% mgf‘k: 14401/day 12204 pg/ke/day

PDE=122.4 pg/kg/day X 50 kg / (2.5X 10X 10X 1 X 1)=25 pg/day

BE

Grandjean EM, Aubry JM. Lithium: updated human knowledge using an evidence-based apprdach. Part'1I:
Clinical pharmacology and therapeutic monitoring. CNS Drugs 2009;23(4):331-49.

Johansson A, Camner P, Curstedt T, Jarstrand C, Robertson B, Urban T. Rabbit lung after inhalation of
lithium chloride. J Appl Toxicol 1988;8:373-5.

McKnight RF, Adida M, Budge K, Stockton S, Goodwin GM, Geddes JR. Lithium toxicity profile: a
systematic review and meta-analysis. Lancet 2012; 379:721-728.

US FDA. Lithium carbonate product label, 2011. (available at drugs@fda; accessed May 1,2014)
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Ak ER
KR DPDEME D
KR (Hg)
2 qm| ped R’A
PDE (pg/day) 30 3.0 12
Fri®

KER (Hp) i, HIBRBHHICBWTEL /L TWS, KRk, THAE, ERKERUHEKES
D 3 DOBBCIHET 5, HAPIZRYTHTERERR LBV KBOREIL. BlEIETHS,

Lizdi» T, TORLSEFMIZ. THRAKBR CEREIKBONEIED H 5 BEFRHT—ZIcES<
LbDTHD, ZORLUFMEVE X HE N7 PDE HIZOWTiX. HHEUKMBICITER L2V,

LRAEEMORILE 2 o T BHE

b MoBWTERKERBRAMEE TS 2 L 2RTF—F iRV, HKEBORRAEIEL
T, ERIMWICET S BEOLIERNH S, FEENATREE (ARC) 13, EWEK@ILAMA
t Mo T 38R AMEICHOVTHRETERWLOTHS LB L= (Group 3; IARC, 1997) .

SEHOKBLEDIE. BRABLERTHBEVEOBRBEOEMFHFIBEEL L, thEFH
®G Eehtt, EhRRVFE~OEEBW CICHMER (REERE) L\ oloiRe REBEER
BELZSZEI T, ERKERVZOEICE L TORLEEROBILL 258 ET, FHETH
3, BHEREN LEB~OEERIAHEEN TS (Shinada et al., 2005) .

2 N RRREOPDEM

Iy PRU= D RIZBWT HeCl, 2K 2 FlRE L. K< TF¥AL v Ehiz NTP OREBRATE
T3, TDH 5, LYEAREBRFEFNIFMERITOATHDZ L, RU 2 FHRR LV A
BASFEMEVY (0.312~5 mg HeCly/kg/Sd/wk) T BB E LT, T v MIBVWT 6 & A Ak
AREZToERBREBRINE, FROMHBERRV (KFEICHT3) BFEREMN 0.625
mg/kg U EOBREFHETHMLUE, BEKREERNNRGTA—FOENL (I VFF=V, HUTAL T
=TI MGV RT=2F—EROT ARG UVETI) bR 7 25— B0EYD) BRelks
BOHICED b, YEFTRIZ, AREFERbOLIIBDbh o, BFENCREARRVE
EEBE (IBHH HIREE) DA, HILH—KER 0.625 mgkg A LDOBRERTRDH LN, SRR
MM EFIFSE (JECFA) ORFE (JECFA, 2011) 2\ Tik, 6 BAMT v MR (NTP,
1993) o6& LN EFRICHTI2AERE (HiWm) &, BMDL, & LTKER 0.06
mg/kg/day (8 5 AEOBREILFAEINTVWS) BBEEHSh, BERE (& 1 BT
ZEENT FI~F5) 2AWT, BNRS\IEO PDEEZLUTOL S AT 3,

PDE=0.06 mg/kg/day X 50 kg / (§X 10X 2 X1 X1)=0.03 mg/day==30 pg/day

6t A TRBR R U2EMBRRIC BT 3 RIEARTOFLIFER O LIFELOhRP o2 b
&, Fa%1& L, ¥/, BMDLySNOAELL E X bh135 (Sargent ef al, 2013) Z &h b, F5#1
kLt

HEHIZ X 5 RRFOPDE
ThipRERIX., EHAKBOE N EHFRIFIBEINI0~30%DWBENICHEZ L ERELTWDS

(ATSDR, 1999) , L7=#-oT, &ORBRFOPDEM L EEFIIOTIRL T, Mz kL R385
OPDEE*HH L GUAKRERIATWSEEY) ,
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PDE=30 pg/day / 10=3.0 pg/day
WABEROPDEE

HETHEOMES  MREARBEIC k&?éﬁ%!@“ﬁﬁﬁb‘ﬁﬁ%ﬁ?%é tEZLNBZ L
M. ZED TWA REOHER 14~20 pg/m’® OIERBEICRIT 3WEFETRELTVS (US
EPA, 1995; EU SCOEL, 2007) . SRHEMNIZI B IEREKGRE (14 pg/m’) TOMBITHIFEH

BBOEE (Ngim ef al, 1992) X, M8% TWA B4 LOAEL & LCERTALERHD L %
FLTVWD, BERE (TR 1 IKBWTEREN FI~F5) 2FRICANT, TRABERIC
A RMMEARE LT, RAREROPDEHEUTOL S KEHT S,

X _ _l4pg/m’X8hridayX6dayiwk  _ _ 4dpgm’ :
HiRERI " 24 hr/day X7 day/wk = oo Lim 0004mglt

0.004 pg/L X 28800 L/day
50 kg

—HR&= =2.30 ug/kg/day

PDE=2.30 pg/kg X 50 kg / (1 X 10X 1 X 1X 10)=1.2 pg/day

~ PDE fHOREIC LOAEL 2 AW b2 b, RERZES L UKRIMICERBT 5 IR
SNTHEBIANT, F5 & UTHRE 10 2BR LI,

BEIR

ATSDR. Toxicological ‘profile for mercury. Agency for Toxic Substances and Disease Régistry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1999. ‘

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for elemental
mercury and inorganic divalent mercury compounds. European Union Scientific Committee on
Occupational Exposure Limits. 2007;SCOEL/SUM/84.

[ARC. Beryllium, cadmium, mercury, and exposures in the glass manufacturing industry. Monographs on
the Evaluation of Carcinogenic Risks to Humans. International Agency for Research on Cancer, World
Health Organization, Lyon. 1993;58, updated in 1997.

JECFA. Safety evaluation of certain contaminants in food. WHO Food Additive Series 63. Joint Expert -
Committee on Food Additives. Rome, 2011.

Nglm CH, Foo SC, Boey KW, and Jeyaratnam J. Chronic neurobehavioural effects of elemental mercury in
. dentists. Br J Ind Med 1992;49(11):782-90.

NTP. Technical report on the toxicology and carcinogenesis studies of mercuric chloride (CAS No. 7487-
94-7) in F344 rats and B6C3F1 mice (gavage studies). National Toxicology Program, Public Health Service,
~ U.S. Department of Health and Human Services, Research Triangle Park, NC. 1993;NTP TR 408.

Sargent EV, Faria E, Pfister T, Sussman RG. Guidance on the establishment of daily exposure limits (ADE)
 to support risk-based manufacture of pharmaceutical products. Reg Toxicol Pharmacol 2013;65:242-250.

Shimada A, Nagayama Y, Morita T et al. Localization and role of metallothioneins in the olfactory pathway
after exposure to mercury vapor. Exp Toxicol Pathol 2005;57:117-125.
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* US EPA. Mercuric chloride (HgCl) (CASRN 7487-94-7). Integrated Risk Information Systém (IRIS).
1995.
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Y IFY
&) 7F v OPDEHOEE : :
A Y757 (Mo) .
&N EH ' B’
PDE (ug/day) 3400 1700- 11
Bk

FYFFY (Mo) DEREBLEII+H RUHE T, X7 =FVEOWBBIEL—BATH S,
£Y 7F DX BHBIE. HEFRUORRKPTCIIEY 77 VB A Mo0F) ThHh. K,
NH B Ca® & W o et & REBA A L ATEEDILA M ETRT 5. TV 7T ik, TEP TR
B x IPIRTECHEEL, TORE 0.1~10 mghkg ThHD, MoO, BT MoS; iAKIZE T 2wy, B3,
LM RUNEPIELL FETE, Y 77 be® (B2, Bi-Mo, Fe-Mo, B#{LEY 7
FURUEY T UEEE) i1, ARARICISW TR L L'C)ﬁb\l‘on‘f.’b\é

EY 7FVRSATRTH Y, HREHEEROEEMIL. LR T 100 pg/day, ﬁJzA'c' 600
pg/day Té 3 (EC Scientific Committee on Food, 2000) , &Y 75 RZEDMRIL, HE. B,
RUmEE. SE. ERERVERRTHY, MPAFA=VREOREL VW >TR4 f:iﬂ:ﬁ
BRELYES, £, BV —BKErZTTWI3HI3BF BV T, MiEPOREBRENIZ
IRHBARBE CHo L BEEA TS (Abumrad ef al.; 1981)

RLMEBORIL 2o T B

SEWE LTOE ) 77V ERRIE R & b0k (NTP, 1997) . Ee, ATV XENL
REFEREFEFR RIVM) L 28EIE, Y 77V iSREEER TSRV ERERLE RIVM,
2001) , IARC X US EPA T &k 3RBAMEDFHMITITOA TR, BOREROT) 77
DHFEIFIED, TY ITFVEBARE SN = U RTBIT 5B AAEDIERLE N O0H D, T
MAOTREMEE. = OREERICBIL T, ﬂ%kf—s REEFHREEOLSHEREATH I LH
X_anbo

" ENEREREFD PDE K

5o MOBRMEHSINEEBREY T VBT N VAOFEEZFEE L, GLP HED 90 HME
HRBRIT. Y 7T L LT 60 mgkg/day DREEICISIT HEE, FEME, BEHR, —5
ORBEER (EYEERUCHEERICNT2EMER) RUBTORBERFOTR (i 2 LOEAR
B ORERTEAMEOBER) ~OERALVoEEEALMCLE (Muray ef al, 2014) ,
Sy MBI AEENDEIRE, 60 BOEEMME TERICEERBEIBOOAR» o7, &
FARE. EANXIIHTCET N7 A—F ~OFNERRIRBO bhi2h o, FEDIE, Z0
BB D NOAEL #E Y 77 & LT 17 mg/kg/day THD LERLTWS, ZOAR’ICBWT, #
RMBOBREICHEE L -BERROhR»roT, BERE (& 1 IZBWTERBE - FI~F5)
FEWT, BORERO PDE {HIZLLTOL I3, '

PDE=17 mg/kg'x 50kg /(5 X 10X5X 1 X 1)=3.4 mg/day=3400 pg/day
Hz & 5 HREES O PDE i |

* Vyskocil ZU* Viau OFE (1999) IcBWT, EAREROL wown-mumam 28~77% -
DHETho L BEENTVWS, Tumland & (2005) X, &Y 77 ORUIREBETH

00% T ot LEELTWS, LiMoT, ESHck SRBIED PDE {Hit, EERE 2 TRLE
bOERD GIEICRREIhTNBERY) '
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‘PDE=‘ 3400 pg/day / 2=1700 pg/day
R AIRER O PDE {H

Bty AW TRARBEhEZBEE ) 7T VICBRAENBDBHh (NTP, 1997) | {E
MOBRMSFITIE, BV IFUVBINY O LARUEY SFUBEMNBE M L TRBAEERT
BAEEMEZREE LTV 5 (NAS, 2000) , =D RICRITZRE/ BADRERTF—F ()

(0, 10, 30 ZT* 100 mg/m’ BEFIHVTENEN 3/50, 6/50, 8/49 RTF 1549) % FAV TIHM
NEEITIRDOET Y VI BRERBENIL 25, BBAD2=y FYR7iE 2.6%10%pg/m’
#ETHD (NAS, 2000) . 1:100000 DY RZ L& RAWT, BARSERO PDE EZUTOX S
ICHEHT 5,

1X10°%
2.6 X107 /pg/m’®

o ABRERR: 0 PDE = =0.38 pg/m’

PDE=0.38 jig/m’ / 1000 L/m’ X 28800 L/day=10.9 pg/day

2=y MY RIT7Fu—Fiz k& H$ PDE HicBL Tk, TORBIEEREKEERLE
AN

BEIW
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Academy of Sciences National Research Council; 2000. (available at

http://www.nap.edu/catalog/984 1.html; accessed March 21, 2014)

NTP. Toxicology and carcinogenesis studies of molybdenum trioxide (CAS No. 1313-27-5) in F344 rats
and B6C3F1 mice (inhalation studies). National Toxicology Program, Public Health Service, U.S.
Department of Health and Human Services. 1997.

RIVM. RIVM Report 711701025: Re-evaluation of human-toxicological maximum permissible risk levels.
Ruksinstutuut Voor Volksgezondheld En Milieu (National Institute of Public Health and the Environment).
2001

Turnland JR, Keyes WR, Peiffer GL. Molybdenum absorption, excretion, and retention studied with stable
isotopes in young men at five intakes of dietary molybdenum. Am J Clin Nutr 1995;62:790-796.

Vyskocil A, Viau C. Assessment of molybdenum toxicity in humans. J Appl Toxicol 1999;19:185-192.
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=y Tnv
= v s W OPDEfHOHEEE
' = (Ni)
&0 EH ‘A
PDE_(ug/day) 220 22 I 6.0
o8]

=y&r (Ni) it B 10 BOB—BBERTHB. =y vk 0, +1, +2 RU+3 OBR{LRIER
CHEETATEMENRSH DB, E3BLRBIER THH, =y 7k, Be REYTEBRTAR
RICBEET EETH D, —BBITIE, =y FMEARIRABIECESWTHESH, Hik=y
v, Bi= v VR URE= v F NV EWo o kBEER L Y BV =y S BT, Bbk=v &
NVRUERE= v Vo K BEEDBVEEBIC R TRER BV MERAIZH S (ATSDR,
2005) . =y Ak, b FTCIESEENICLATIRROVE, B TRy SIVRRATEREY
%I%ﬂ:?‘: EBPB, = TN—TNI=TAGEL LTO=y FViE, KBERIGITEBITD
il LTHVWLh TV, EREESEARAZOBRICAVONEATVAHIE, 70A%E
DHEN—ZADBETHY ., 1%RE~3B%D=y FVEBILHE LTEFLTWABEEANHS
(Stockmann-Juvala ef al., 2013; NTP, 2006) , = v & /L0O— AERAIL 100~300 ug/day (Dﬁﬁk
3% (USEPA, 19%) .

HAEEMWORI & 2ol

=y i, BEEEEET 8. BERFEEZ B2 (IARC 2012) , BORERO=v IV
HOERAM ST T S HDIX2V (Heim ef al, 2007) , T REZAVW W OIDOBRARE
REICBWT, HOY A 7 k> TIXEBEOMMNMNRH o7z (ATSDR, 2005; EU EFSA, 2005) . US
EPA i3= v F VEIBEY 2 FORBBAEICHSRIERNRH D LR LT (US EPA, 2012) , =y ¥
MRS A R b LB, =y I NVEENIIRAT  VAROEEICHD A EEFITB VT,
BA Y R OEBRBMIBS bhRhok (ATSDR, 2005) . =y FNVDTRTOFRBE—E
L. IARC (2012) ¥, =y &t FORBAMEYE (Groupl) LABMLTWS,

E FEUEBIHICBW T, =y X ADOKEEOERIE, B, AEEO YOI OER O~
AEREBLRIERITIENRDSB, b ML, —BIC, =y FAVBEBLRMICO D T 5
L. =S NMCBIEShA LSk B, B bOF—FiX, ikickb=v N OBE—HAEDOED
AR, =y rcBiEshice FCREREFERLIDBZLEZR LTS (Nielsen et al,
1999) , =y FAOFREEEORNBRAZOEHIZISW T (US EPA, 1996) . =y 7 /ViE#
EOE MIERIhTW2Y, BERAREIL., b FRUBH L BICHRUBEORIE & o7
HERBLEAECSTEERD Y, KEXK, WRE, RIEERVHBERER=y F VOB
TRUSHEERE CHE SR TVWS (ATSDR, 2005) ., TIEHE NiSO, 25 ShiF v P TCRE
L= SREMMREIR, REMENIO 28EShET y FORELERREL LT, EHEAIZIE
BLTWA D Thokt, LY EEEDENDTHo7% (Benson, 1995) . =y )V OFRHE
. Brb L ECHIERRENSTEREOERIZBWT, LB R5bDEBDND
(Schaumloffel, 2012) ,

£ 1 IR EREE O PDE(A

10. 30X iX50 mg/kg/day CHEEE= v 7 AV AKFpERE ST v MIBIiT D52EMOFEA AAER
BCit., HRMEOREICHE LAEERED bhikhol, £REHOMICEBWT, BEH0
~10SETHOERERIC, FERBRE-RISHERDY, Ei, BEL LICREHI03ECOKE
WCRAREESLREONH Y, MBI, 30K TS0 mg/ke/daylR S THETH o7 (Heimer al,
2007) ., LOAEL .10 mgkg/day (=& /v & LT22 mgkg/day) AV, EEHRE &1k
TERENFI~F5) 2ERICANT, BAREROPDEMIIUTOLEY THS, ‘
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PDE=2.2 mg/kg/day X 50 kg / (5 X 10X 1 X 1 X 10)=0.22 mg/day=220 pg/day
WAPDEHDIREICLOAELZ AWV Z b, F5& LTHEI0ZRIRL 1,
EHIC & 2B R OPDE

KER=y TNVRNEERVEE FORRBEHL, EOERINFERED 29~40%NRIEh
3 (FEEPPRET—F K SX) LEETILOTHoT- (Patriarca ef al, 1997) , =y D
B IZ 3T 2 REORBERMETIH S 1| 2ORRICEBWTIL, BREARED 2~3%RRINEHh
7= (Nielsen et al., 1999) , L7282 T, = v XAV RUOKEE= v SV EEHDEORBEEO ALY
ZERFARNEBENRZLOTHHZ L EBEX, BORERO PDE HEEIEFREL 10 TRRL T,
BRI L ZBEEO PDE 2B L Gl HIIEREhTWAEBY)

PDE=220 pg/day / 10=22 pg/day
R ARRERFS OPDESK

BAREIFOPDEHORHIZBA LTI, FIATTERT—2 56, HEEDH 5=y FyVOFIEBH
BIREN, BlE=v NV ERWREROBRBRTIX, NAL XY — (Wehner ef al., 1984) Xix=
U X (NTP, 2006) (CIEBIIBOHONEMho7, Ty P TREBAEITET 3V DM OIERAS
HoTeHt (NTP, 2006) , &B=y 7 VOFEARE TIIREAMEDIEIIT RN o7 (Oller et al,
2008) , MABAIPIZHEEL 5> 3WBRURD= v & VITBRAMEDIERE T L TWRVLO T,
=y FNVCBEL T, BERET 7o —Fi3RIT AN LR TEDbOLEELNE, BER
# (FRICBVWTERBEINFI~FS5) 2EBICANT, 5 v MRRICBIT 5=y 7 VONOAEL
0.5 mg/m* £ i, BARBROPDEMEUTOL S IR LK,

0.5 mg/m* X 6 hriday X 5 day/wk  __0.089 mg/m’

EERBRN =

24 hrfday X 7 d/iwk =T 000Lmd 0000089 mg/L
—_ = 0.000089 mg/L X290 L/day  _
-El A& 0425 kg 0.060 mg/kg/day

PDE=0.060 mg/kg/day X 50 kg / (5 X 10X 1 X 10X 1)=6.0 pg/day

BN REMEDOHBO= v FVIIMICER SN A RERH I L, RUTRTOHBO=v ¥
NOBEARBEORBBREORE CHICRENRBD LI M, F4L LTHEKI0ZBIRL
7.

BEIM
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Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2005.

- Benson J, Chang I-Y, Cheny YS, Hahn FF, Kennedy CH, et al. Fundam Appl Toxicol 1995;28:232-244,
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Journal 2005;146:1-21.

Haney JY, McCant DD, Sielken RL, Valdez-Flores C, Grant RL. Development of a unit risk factor for
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Toxicol Pharmacol 2012;62: 191-201. ’ ‘

- 53



TRTHGH A FF4

Heim KE, Bates HK, Rush RE, Oller AR. Oral carcinogenicity study with nickel sulphate hexahydrate in
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3 24 BN
X5 ¥ U L OPDEOBE
Ry b (Pd)
2R BN B’A
PDE_(ug/day) 100 10 1.0
i

RS9 h (Pd) X, TEOMOELEEBRVC=y 7VERULTEY, I, #HFLTWVS,

- HBATCBEMOHIEREETH S, /T VUL, Pd0) (£R) . PARHRT Pd(4+)D 3

DOHBBTHEET 5, ATV ALIERERLAVZTHR LB M., I‘HI:'%%@ 5 LERPI AN
BOSNBHDIRIFLALRN, RTFPT L (BReRXFELET) 2, ARILUSIZ ST 5 g
ELTRWHNRTWS, RF V0 LE&RIT, j:ﬁqzuov\rf'ﬁe"cbb EARUMEEBZRL I
&Ajaoﬁm’;éﬂiﬁﬁkmzéo

REMEMORI L 72 - B

10, 100% V250 ng/mLDNT Py LIRS LI-HET v FOWBEMBRT, "7 00 B
BRICEEPIT 245, FFBR. Bh. MERSUIBICRERLRWI EBRAWEShE, ki, XL LT
FKEEBHLEHLDOTHS (lavicoli ef al, 2010) , ¥4 12,35 U MMEAWIZ VT OXIE X
CHILERIRRE RV sin viroBEREERBOV oh (RXIF7RABEAV L —LAREE, X
BEEZAVWESOSZ vETF R b, B MY U AAREAWVWEAERR) X, BEOREEZEXLE

(IPCS, 2002; Kielhom et al., 2002) , WET—F &L Ea—L, BEBREFBE X, RLAEERE
DRI L RDTEXHE L,

£ O R OPDEA

WL OMDOEMBHRBREREh, TP LEOFERUBNRAMEOERENRITOATVS,
LHL, 8BET, BFOVA F5A VitfE-> TER S - BEEHRBITRV, AFTHER
F—&t, /35 U ADONOAELA$0.8~1.5 mg/kg/dayDRiFRIZH 5 TThEM: %2 RHL TV 5, Bk
ROEIE/RT P T A@QNE/NRT Y AL LTI mgkg/dayDRBRTRET S5~ U 2AOEERR
X HEREL BITW K ONDBBTOT I oS FERREROAELEHMEEZRD, o, HITREN
S 2N, HEICIZRENE 2o (Schroeder and Mitchner, 1971; IPCS, 2002) , =
DRBUL, BEADOTHEMEICHR S EERELTRT 5 KEEEATORELN, YEERROT V1

(BERE L)V, HEHEOIRERAERD T —L, SR L THRICHER L REE) 13,
READOTRESEZEMT 5 L COYUBERRT—F OFIRIIBRES I, FEERE (FHELZBW
TEBENFI~F5) #E@IZAN T, LOEL 1.2 mg/kg/dayZ &Iz, B ORBEFOPDEMEZLIT
DL ICRHT 3, ,

PDE=1.2 mg/kg/day X 50 kg /(12X 10X 1 X 1X5)=0.1 mg/day=100 pg/day .
WEPDEMMDORHUCLOELZ W Z & 2b, FS& LTHRESEBR L,

EEMIT & 5@ OPDEM |
RICYACETIRLE Va2 —i3, BERICLRREKICED PDE HOBHANZ ~&F
BB EMET I LB TE b oTe, HL/3F VU h(2+) (PICL) X, HIEE,LLRIRE
hic< v (PIEEA#RE 3~4 BHIZBWT, 7y FRIRTRARD 0.5%KH, RILMT v M TH

5%) o TENREXIIBRAREEZZIET vy FRBRICBIT 3R/ IFERIIHLS, #5 40 A
BOBRIZBWT, BEINEARD I L, [KERBEBT 5%, BRARE T 20%1RLHIc8
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 #HER TV (PCS, 2002) . RORBIFD/T DY AQEMFHFIBRNBENRLOTHS
Tl REE . ENIREMEED PDE A EIERE 10 -c*i!% LT, HEHic Xk 3RE@EFO PDE HEHA
HLE (.1 ﬁk%’ﬂﬂﬁén‘tb\étk‘ﬂ) 0

PDE=100 pg/day / 10=10 pg/day
mxﬁﬁﬁwmmﬁ

n’?~‘/"7Ahﬂﬁfi‘6+ﬁf:&)\n&%7—ﬁ&if:w Lo, ﬁuﬂ%ﬁﬂ#omaﬁ%ﬂ%mﬁi&
100 TR LT, BRARBEOPDEMZAB L. G.IRICRROLEY) ,

PDE=100 ug/day / 100=1.0 pg/day

BEIM

lavicoli I, Bocca B, Fontana L, Caimi S, Bergamaschi A, Alimonti A. Distribution and elimination of
palladium in rats after 90-day oral administration. Toxicol Ind Health 2010;26:

IPCS. Palladium. Environmental Health Criteria 226. lntemanonal Programme on Chemical Safety. World
Health Organization, Geneva. 2002. _

Kielhorn J, Melver C, Keller D, Mangelsdorf 1. Palladium - a review of exposure and effects to human
health. Int J Hyg Environ Health 2002;205:417-432.

Schroeder HA, Mntchener M. Scandium, chromium (VI), gallium, yttrium, rhodlum, palladium, -indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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Bé&
B4 OPDEE DHEE
B& (Pt)
&0 TN B’A
PDE (ug/day) .| 108 108 14
Frig

A& (P 13, B=BBRINOESEOTRTH D, XFPV AL, ARIVAL, aPyh, VT
C ZUARUA YOO LS TAERHE) XX 177F /4 F) LBHRINIBETEOR
LbEV6ODORKEDOF T, BERIFHLEETHS, €RALIE. ZL DBILBERERUSRERRK
SERTAHVDOTHHILNFRENTEY, BLOXERERARIIMBE CTHS, E/-58HL
RIBIZREVHTH DN, ERRBIERIEBE RTASESAGh TV, PU2HIXEMRDT
7T A APt (H0)) 2T 5, Bb—RERP(4DEENT. 7 b7 27 oo A&RA AV RT
~FH I naB&EA Aol o/ unadBERETHS,

RAMEMORIL & & o e B

EERKPIFHADE UTHFEL S SHIEORSEUVRASLAYORMBAAEICEE L CHIRA e E
By — i1, BEEHF—FIIBEERTWS (USEPA, 2009) ,

BH&OELHEIX, ARCBELBRECRETHY ., FBHFELORERBESYRATHS
(US EPA, 2009) , BHEUEIX. 2R2< L HRABRKICESHEILAEBE~DRBEIZBAL TIX, &
LB REMBETHILELOND, MEE LTI, CAESE., EHEHRELIC Lok,
BENWRUGFT7 /) —ErbEEOHRLMEL TAFFRBEENETONSD (IPCS, 1991) , E
ROBEEICIE, BBOEBRNBEL THo (Merget ef al.,, 2001) , PEOEERU/ S {LER
MFEEERVEEEIT, TS EEZFERVWLDLBDRS (US EPA, 2009; EU SCOEL,
2011) , BEEDY X713, BERARYVICBREORERUHRIM (PCS, 1991; US EPA, 2009; Arts
etal, 2006) . W2HE (US EPA, 2009; Merget et al., 2000; Caverley et al., 1995) IZBH# L 7= b D TH
6&:%x6n6° YMT—FELVEa—L, ﬁ%ﬁ&%%%ixﬂ REMEROBRIME RS EHES
#HELE,

& N R EREOPDE{Y

PiCl, (GEBEHESITIZ WH) RUPCY (FIistEnl) 2 4BMRBERS T84T v FORRIC
BOT, PICLIZE L Tk, MRFEH/ T A —F RUBKRELEN AT A —F ~ORBIIRBDOHL
Rhrol, RBRENRERRTHSAES50 mg/fAftkgZPICLOTE C4BMIS Shi-Bitic
BWTI, L7 L7 F=rofimiEtica~ b7 ) v FRUROIRNAT A —FZ OBOIRBH S
niz, WTFhOEAPICEL TS, ThiREsShihold, HoTFRPoaL&RENY
U7 (Reichlmayr-Lais ef al., 1992) , ZORRIZBVWTHLEYOELREMBMI CH-F
BeEMERBOONIZ D, ZOHRBRBREZPDEEDOREICAV V., BEAEK (FF&RlcE
WTERINEFI~FS) 2ZMIIANT, A& L LTONOAEL 10 mg/fFftkg 28AMIchi=» -
TAH4.1 mgD AN E T, 0.146 mg/day) 2 Eic, BORERFOPDEMEZRAMT 5, 4%
v bOEEIL, BRBRBMBRCIS g THY . BREE L TOFKERMEIT23S5 gThole, F
HEE 135g YBREICAVWE,

0.146 mg/day / 0.135 kg = 1.08 mg/kg/day
PDE=1.08 mg/kg/dayx50 kg / (5x10%10x1x1)=108 pg/day

HEHIZ &L FREROPDEH
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BA&ItlT ARV Ea—it, BENBERBICHES B&EER I > VW TOFRMMPRENR SO
THAHZEEZHELMICLE, ALEOEARNIZ., T v PTIHBDTEL GREEDREDEE
WiX1%kE) . b FTIRE D@V (REFPPtD42~60%, US EPA, 2009) , L7=di-T, EOR
ﬁﬁomﬂiﬁ%ﬁ?&wﬂ&br t{%k&éﬂ&ﬁﬁ@maﬁ%ﬂt&bé (3. llﬁluﬁﬂﬁén’clﬂék
BY),

PDE=108 pg/day/10=10.8 pglday
% AR Z 65 O PDEAE

it o o —F IC BT BB SBEOERDRDIZ, SHOHHHER (Biagini ef al, 1983) K
U'BEEEBRER (Pepys ef al., 1972; Pickering, 1972; Merget e al., 2000; Cristaudo ef al., 2007) 3K S
hTw3, £/, US'EPA (1977; 2009) RUBKM OMMERBRAICETINEZFRS (EU
SCOEL, 2011) ¥, BERBEE X L QLB ORT2MEERE L, BN ORSREZRF I
B+ 5#4ERAS (EU SCOEL) X, FHEDORGEICHE L TR EOMBEMEEBRET SICH
F—BR—ZANFR+IThB LR L, US DoL (2013) XFEEREICET 2R LOR
B %2 pgm icBREL T3, EEMREK (ﬁﬁcllhkb\'cﬁﬁénf*ﬂ~b‘5) a_»%zm_)\nr
R AREEEOPDEMELLTO X 5 ICHHT 5,

_ 2 pg/m’ X 8 hr/day X 5 da'ylwk __ Od8pgm’®
IR RT 24 hrfday X 7 day/wk 1000 Lim® 0-00048 pe/L
g 000048 ug/LX28800 LAY o oy
S0kg gk
PDE=027 ug/kg/day X 50 ke/ (1 X10X1X1X 1)=1.4 pg/day
&5 Iﬁt

Arts JHE, Mommers C, de Heer C Dose-response relattonshlps and threshold levels in skin and respiratory.
allergy. Crit Rev Toxicol 2006 36:219-51.

Biagini RE, Moorman WJ, Smith RJ, Lewis TR, Bemstein IL. Pulmonary hyperreactlwty in cynomolgus
monkeys (Macaca fasicularis) from nose-only inhalation exposure to disodium hexachloroplatinate,
Na,PtCls. Toxicol Appl Pharmacol 1983;69:377-84.

Caverley AE, Rees D, Dowdeswell RJ, Linnett PJ, Kielkowski D. Platinum salt sensitivity in refi inery
workers: incidence and effects of smoking and exposure. Int J Occup Environ Med 1995;52:661-66.

Cristaudo A, Picardo M, Petrucci F, Forte G, Violante N, Senofonte O, Alimonti A. Clinical and
allergological biomonitoring of occupational hypersensitivity to platlnum group elements. Anal Lett
2007;40:3343-59.

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for platinum
and platinum compounds. European Union Scientific Committee on Occupational Exposure Limits.
2011;SCOEL/SUM/150.

IPCS. Platinum. Environmental Health Criteria 125. International Programme on Chemical Safety. World
Health Organization, Geneva. 1991.

Merget R; Kulzer R; Dierkes-Globisch A, Breitstadt R, Gebler A, Kmﬂka A, Artelt S, Koenig HP, Alt F,
Vormberg R, Baur X, Schultze-Werninghaus G. Exposure-effect relationship of platinum salt allergy in a
catalyst production plant: conclusions from a 5-year prospective cohort study. J Allergy Clin Immunol
2000;105:364-370.
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Merget R, Caspari C, Kulzer SA, Dierkes-Globisch R, Kniffka A, Degens P, et al. Effectiveness of a
medical surveillance program for the prevention of occupational asthma caused by platinum salts: a nested
case control study. J Allergy Clin Immunol 2001;107:707-12.

Pepys J, Pickering CAC, Hughes EG. Asthma due to inhaled chemical agents—complex salts of platinum.
Clin Exp Allergy 1972;2:391-96.

Pickering CAC. Inhalation tests with chemical allergens: complek salts of platinum. Proc R Soc Med
1972;65:2-4.

Reichlmayr-Lais AM, Kirchgessner M, Bader R. Dose-response relationships of alimentary PtCl, and PtCl,
in growing rats. J Trace Elem Electrolytes Health Dis 1992;6(3):183-7.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013. ' i

US EPA. Platinum-group metals. Environmental Health Effects Research Series 1977;EPA-600/1-77-040.

US EPA. Toxfcological review of halogenated platinum salts and platinum compounds. In support of
summary information on the Integrated Risk Information System (IRIS). 2009. EPA/635/R-08/018
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B & TR
Eéﬁxﬁomwﬁwmﬁ
AYToh Jr) , FAIVA (0s) . BP0 A (Rh) , W T=U A (Ru)
| &N TN B’A '
PDE (ug/day) 100 10 ' 1.0
FFaa

B&ETE (PGE) @5 HbASRT (A& L 0 ITBEENT—F Ko RVR) T LSO
TROEESNT—F HBEShTVW3, PGE iIoxT 3 EER&E I, FRBERRUEAER
MR A BERELEB| &R -T2 L28HD (Goossens et al., 2011) , VWL 2 DBEESHETRIZH
+ 3484 LDy [HAFIATETH SR, ZOfRit PDE HOREICIE+4TIHRL, XVERMD
BHEHRBRICSOWVWTIRAIATE R, 22K L LAROEELIZAV ORI HEITIL, RuO,
1050, LY b ALBRLAITHB LEXDBND (Gaylarde and Sarkany, 1968; Swartzendruber et al.,
1995) , PGE OFR[EMEHEIE, €M & LTHOYUY PGE LV bEMENKRNLODL S ITBDbNS
(Wlseman and Zereini, 2009) .

PGE OBEICETAHBATRLTVWSZ L E#BE X, T_CTORBEMRICETS PDE i,
L DBEFRRT Fu—F L LT, AL TR S CU LD PDE fHRESCHDOLELTVS,
PGE ECBQ‘J_‘Z) BoN-ELUFRIILTOLBY THB,

T LT
AYVDOA, FAITA, u77A&UWT—7A®§£ﬁL@T6A§7—5ﬁﬁbf&&w
o AYTUA
o T v MRMEMMEELSA Y PUL@BHKMBIE L HICZ 24 FFEFERL, aXy
F7 o ELICBWTRIELEEZ A, 4V DU AIZXRKIRO—FE DNA T
BRI, 2 B CIiI—A$ DNA YIIXR 6hizd o7 (lavicoli ef aI
2012) . :
o BHMEATMT D=0, Wistar Ty MR, H{LA YV DU LA@HATY (VY
e LT 0, 0019, 0.19, 1.9, 9.5 BTt 19 pg/day) % 90 BHifkkiRE Ehix
(lavicoli et al., 2011) , 0.19 pg/day LA LD EFHICBVWTHREZ TR TSI b0
R Dhdhofedt, T ORBRITENREFFO PDE AOREICHFRbOTIIAR
Motz

o ARIDL

o MEMELAR I AITKICHE DEITFA2V (Luttrell and Giles, 2007) o &BAX 3
Y AITEER A LTV LYy (McLaughlin et al., 1946) ,

o HEMbAR I Y AIZBEGROBIKICAVWOA TS, ABMEAXI U A (0sOy).
i, KL LT, BEOREBE. B, &, BMRUKEXICH 508, ki, BMH.
R UOBTROMHBELSI X8I L 55 (USDoL, 1978; Luttrell and Giles, 2007) ,

o lﬁﬂ:z'x TA (FRAIUVLELT) OFERBRA (PEL) TWA i 0.002
mg/m’ Th% (USDoL, 2013) ,

e TTUL
o RhDIE (KRhCls (NHRhClg) 1ER X I F7 Zﬁ‘(‘lﬁﬁﬁﬁ’&ﬂ‘ L= (Btlnger
et al 1996) o s—@ﬁ&“—d’ab‘r ﬂﬂﬂﬁﬂi&ffﬁﬁ%ﬁkﬂg L’CT—" /7A‘i/\
5 )Wﬂ»ﬁiﬂ LTHEY, BV LBERMLRIBNHLOTH-Z, Ty Mt
%ﬁ#mﬂeiﬁﬂsu Sy L@BHATIS L & LI IT24RMERL, =AY b
7oA ICBWTRIELEL 25, u Py LiXRMRO—F#EDNASINT 2 H55 L
7= (Tavicoli et al., 2012) , RhChLi%, & b U U ERZ AW /MERBR CRERES
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L. AMRDODNABE (2 Ay b7 viA) ZMEE (Migliore e al,
2002) ,

6 wURILHuY Y LARRETIEERBIMESA AT vEASIZBWTIX, KK
1S ppmDART, HBEHCHL S TLARDHBOMEREROHPMIEBD LN,
REICYAIEEILTWAN, BEBICEIT—FBHEVELBRENRLOTH
Bloth, BRAIZOWTORRERBDBZ LiXTX722 v (Schroeder and
Mitchener, 1971) ,

o BYUA (RhELT) O&BE 2—ARVFEE(LAYDOPEL TWAIX0.1 mg/m’
THh5b, RWDTEE(LSYDPEL TWAIL0.001 mg/m*TéhS (US DoL, 2013) ,

o NTFT=ULA
o W OMDRuEiL, RXIF 7 ABETASKRE UTAI00RIZ I T Bin viroBRBR %R
T GEBEREZ3I&R8Z % (Monti-Bragadin ef al., 1975; Yasbin et al,,
1980; Benkli et al., 2009) . :
0" VF=U LADEORBREORIUTIE (894%) . ST L 3RBRO 4T
“200HMTHB, BOBBENLALT =Y ALEDIX, BIZBE TS (Furchner ef
al., 1971) .

BE IR

Benkli K, Tunali Y, Cantlirk S et al. Cytotoxic and genotoxic effects of [Ru(phi);]** evaluated by
Ames/Salmonella and MTT methods. Europ J Medic Chem 2009;44:2601-2605.

Biinger J, Stork J, Stalder K. Cyto- and genotoxic effects of coordination complexes of platinum, palladium
and rhodium in vitro. Int Arch Occup Environ Health 1996;69(1):33-38.

Furchner JE, Richmond CR, Drake GA. Comparative Metabolism of Radionuclides in Mammals - VIL.
Retention of 106Ru in the Mouse, Rat, Monkey and Dog. Health Phuysics 1971;21(3):355-365.

Gaylarde P, S'arkany' I. Ruthenium tetroxide for fixing and staining cytoplasmic membranes. Science
1968;161(3846):1157-1158. '

Goossens A, Cattaert'N, Nemery B, et al. Occupational allergic contact dermatitis caused by rhodium
solutions. Contact dermatitis 2011;64:158-161.

Iavicoli I, Fontana L, Marinaccio A, et al. The effects of iridium on the renal function of female Wistar rats.
Ecotoxicol Environ Safety 2011;74:1795-1799.

lavicoli I, SCufino V, Corbi M, et al. Rhodium and iridium salts inhibit proliferation and induce DNA
damage in rat fibroblasts in vitro. Toxicol in vitro 2012;26(6):963-969.

Luttrell WE, Giles CB. Toxic tips: Osmium tetroxide. J Chemical Health Safety 2007;Sept/Oct:40-41.

McLaughlin AIG, Milton R, Perry KMA. Toxic manifestations of osmium tetroxide. Brit J Ind Med
1946;3:183-186.

Migliore L, Frenzilli G, Nesti C, et al. Cytogenic and oxidative damage induced in human lymphocytes by
platinum, rhodium and palladium compounds. Mutagenesis 2002;17:411-417.

Monti-Bragadin C, Tamaro M, Banfi E. Mtuagenic activity of platinum and tuthenium complexes. Chem
Biol Interact 1975;11:469-472. :

Schroeder HA, Mitchener M. Scandium, chromium (VI), gallium, yttrium, rhodium, palladium, indium in
mice: Effects on growth and life span. J Nutr 1971;101:1431-8.
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Swartzendruber DC, Burnett IH, Wertz PW, et al. Osmium tetroxide and ruthenium tetroxide. are
complementary reagents for the preparation of epidermal samples for transmission electron microscopy. J
Invest Dermatol 1995;104(3):417-420. '

US DoL (OHSA). Occupational health guideline for osmium tetroxide. U.S. Department of Labor. 1978.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013 , v :

Wiseman CLS, Sereini F. Airborne particulate matter, platinum group elements and human health: A
review of recent evidence. Sci Total Environ 20009;407:2493-2500.

Yasbin RE, Matthews CR, Clarke MJ. Mutagenic and toxic effects of ruthenium. Chem Biol Interact
1980:31:355-365. .
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Ly
= L OPDEOEE
LY (Se)
2 TN B’
PDE (ug/day) 170 85 135
Frig

LY (Se) i%, HRPICHEELTEY, HESALDEZHEI ZENBLIELEDH S, BL UL,
4O DBMELRIB (-2, 0, +4, +6) ERA L NRAETHY, €BELVY, B VV/BERVUE
VVBEE L VW o B DBIBTEL S, L ViL, b bEEULEL ORIC L o TLADERTH
Thd, ELVIE. BEOREV I VAFLURNAIRE D R HICBYAENRSD, ELY
i, TaBicBWTREEE LTAVWOATVWS, RuSefiffit, BRBRICAVWLOIhS, 7
Y—nE L yRERVUTAEALE LV RER, FRARICBW T4 REEE b,

RRAEEBORME 2o HHE

ULV, IARCIZE D 7 —T3EaY) (BBAEICOWTHETERY) & LTY X MRS
hie (1987) . BMOICBWTREBAERHDZ Z ERRENTVWHHE—DE LV ALADIL.. Filkt
LY ThD (NTP, 1980) , US EPAICL B &, FifbkE LIS NV—TB2 (b ML TRAAE
DEREEAH D) PizhB (US EPA, 2002) . it L bEMix, Vv—7D (b b TORN
MEIZSDWTHRATERWY) IKaEEhTWS, '

E FMoBWTEL U ~DOBRBRICBEBD bN AR LEELFET, EFICHT BB CICRE
EHETRURE L Vo R ENEER L L MWL T5E LV PRETHS (ATSDR, 2003) .
AEHOBRBOE L AACHT IRBITBAL TWL 00 DOBWENiH D, &L ik 2 R88H1E
EHIBTA0, e BN, BELBEZ400 pg/dayicfRE LTWS (WHO, 2011) , %
WEix, YA ML LTOTRBRIEEL Y IETRRE L VISR L-B0R, SERUMORE
%, KESTRPI OB & Vo LFERBRRICHT A ERICOVWTRRTNS, BENICBRES
hite ML THESA TV L OIREE L FERBERE, SAROTRELVOE 2 —b
XiZFAPERALEBITCHLROATEY, £, EUVALARIRTRELVVOE 2—0%5
LL ¥ R b OBMERARE % 1T- BRI, FHEREEERVTRERLBEL TS,
BRARR R ORI SR bD L A2 > TRV (ATSDR, 2003)

£ O R EE R OPDEME

BtV icBlT35 v FREBAMRRBRIZEV Tt FFHEREAAICHE BNOAELA3 mgkeg/day (&
Lk LTLT mgke/day) Tdhorz (NTP, 1980) , EDMDOTIBRDE Lo DRN AR THET 57—
IR+ THY ., (TolmSOFRIEEED € okt 2 BETERR S TWa 5 (IARC, 1999)
= OBREIT. AFFERERORBRRTHD, W HO2MDE FF—FBAFETEETH DA, REA
BREBICBITZHDTHS (ATSDR, 2003) , FiHEN/-PDEHIL, £V /ODOMRL 5 pgke/daytcBiL
=D THD (ATSDR 2003) , (EEMRE (HRIZBWTEBESNEZFI~FS) #ERL T, EOWRE
FFOPDEMEZLAT O X 5 i HT 5,

PDE=1.7 mg/kg/day X 50 kg /(5 X 10X 1 X 10X 1)=170 pg/day
ELYVRBEDY X7 D, F4L UTHEI0EZBR L,
ERIC & 5@ OPDEM
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t PRUERGHCOMBMBRIL. B LUBE, LV VBERUEL AFF=v okl
S OMDELALSYNRENERENEBE, L LEREARDO%EBXDIZYESITRIR
EhBZL&ETFHRLTVS (ATSDR, 2003) . EORFERHOLEYFOFIMRI~0%THEZ &
T X, ENREHEOPDEEY EEMAERTHRL T, ERIC L SBBRFOPDEMEEZLUTOL D
HHLE GCIRAKREREhTWALERY)

PDE=170 pg/day / 2=85 pg/day
% AR EERF O PDEfH

(RN EIDER AT %@Bf%hkiv‘é@i)\ﬁﬂeﬂoﬁbm&@iﬁb\7—17—'(%6 RS PR BE(H
i VBRI BT AR RMNEESE02 mym 2 RRE L (US DoL, 2013) | ERJE-ARHEFAYELFY
K/ N—7 (EU SEG) i3k ER@BA 0.07 mym* 2 E LA (EU SEG, 1992) , LA»L7z2a
5. EU SEGOMNRMBIBA (OEL) X, RARADICHFEELRWEBEDhSHBTHIE
VAEARBIZESWTREENL LD THD, LMo T, US DoLic L Y HEHENOEL%
Av., EERK (ﬁﬁlki’ob‘f%ﬁéﬂtl’"l'VFS) ZEBIZANT, BRARBROPDEHZ LA
-FU)J: 9 ‘\—ﬁw‘ﬂ_éo

_ 0.2 mg/m’ X8 hr/day X 5 day/wk  _ 0.048 mg/m®
HERBAT = 24 hrlday X 7 day/wk 000 Lm® - 0-000048 mg/L
—BAg= 0.000048 mgs/(l). ;;28800 Liday _ _0 028 mgkg/day

PDE=0.027 mg/kg/day X 50 kg / (1 X 10 X 1 X 1X 1)=0.135 mg/day =135 pg/day
BEIIR

ATSDR. Toxicological profile for selemum Agency for Toxic Substances and Disease Reg;stry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2003.

'EU SEG. Recommendanon from the Scientific Expert Group on Occupation Exposure Limits for Hydrogen
selenide. European Union Scientific Expert Group. 1992;SEG/SUM/22C

IARC. Overall evaluations of carcinogenicity: An update of [ARC monographs volumes 1 to 42.
Monographs on the Evaluation of the Carcinogenic Risks to Humans. International Agency for Research on
Cancer, World Health Organization, Lyon.1987;Suppl 7.

IARC. Some azridines, N-, S- and O-mustards and selenium. Summary of data reported and evaluation.
Monographs on the Evaluatlon of Carcinogenic Risks to Humans. International Agency for Research on
Cancer, World Health Organization, Lyon. 1999.

NTP. Bioassay of selenium sulfide (gavage) for possible' carcinogenicity. National Toxicology Program,
US Department of Health and Human Services. 1980;Technical Report Series No 194.

"US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contammants U.S. Department of Labor.
2013.

US EPA. Selenium and compounds (CAS No. 7782-49-2). Integrated Rlsk Information System (IRIS).
2002.

WHO. Selenium in Drinking-water; Background document for development of WHO Guidelines for
Drinking-water Quality. World Health Organization, Geneva. 2011. WHO/HSE/WSH/10.01/14
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&
SROPDEH DR
& ()
&0 EH BRA
PDE (pg/day) 167 14 7.0
Fria

R (Ag) 1%, & LTEMLEN OBBT, RUFEEREIID RV IEHEE2 OHBIBTHEILED
FICTEET D, BT, ECEDTETIZK L, o, RELTWADELY., F{EHRTWL 2h
" DEOWETCRRIFET 3. KEKPOKRLEEREBLEMIL, HEBRERCELETH D, 1F
LAY DERMIE, 10~100 pghg DOFEEATHRADOREZ ST, BITRBVENICLA T2, KRB
ARFMBERTRATHS, ST FLINbIFLIAFY FAORLICH W TR : LTH
WHRTWS, $—% FIUASEIE. FARMILFE=VELEPORBRMARLICAVW NS,

ELeRiT, FRARIBVWTEMREBAIL LTRAVWLRD,

RLHLBORIL 72 > T BHE

SUIITRFMEE bV, B AVWEEERRREUE 2SR E LEFBBEIR. BRI
BT 3+ EREREt L TVWARY, ThbDTF—FItESE, Skt MIBWTREAELS
43 LIXTFREN T2V (ATSDR, 1990) , ’

SLHIEIL, b FORBRICHT IREOF CRLBZENHVERERTHDI LB S, &

BRSROD b u—FRINEMIZAV G35 (Hymowitz and Eckholdt, 1996) , $BILFFEEL, RAHAY

REMOBRGBILZELILOTHY, BILLDIAT=VEEBRL —ELRoHE~DORHL

FhELE, BULALVOBRORAR, MECEBEOMBIETICHMEELIZLREDHSD
(ATSDR, 1990) , '

B NREEOPDEM

it O R ICTEERER 2 0.015%F M L=k (09 g/= v R, FHELER32.14 mg/ke, #B64%) %125H
M5z, BOBENLRBREEEICE-S HRITHFEORBRMENSRBR E7- (Rungby and Danscher,
1984) , AAERTHHITHBEY & LB L T B REREAHE Shiei, TOMOEER EoBEKIIEED
bhlhmor, NORBRIZBWTIE, =T RICHLESB mgkgZ MIBENEA LERIC, SRR
ICTFEET A o ¢8R &N (Rungby and Danscher, 1983) , #&OMRERRFOPDEMEIX, 2RAE 5
pg/kg/day & Ff§ LTV 2V (US EPA 2003) . SIEGRE ((HRICBWTEZESWI-FI~F5) %
ZELT, ENRBRHOPDEMEZLTO X 5 IcHHT 5,

PDE =20 mg/kgX50kg/(12X10X5X1X10)=167 pg/day

B SN - BHEROFEEESDT M LML, PDEEOREIZLOAELEZER LizZ L2 b, F5
& UTHEZI0ZBRLT:,

EHNIC & 5 RRROPDEMK

US EPA (2003) i%, = a4 FERUTABSBE AW EYTIEORICRILEE £ RE L EH %
EiZL7, € bORME Q~9FM) OBIRANREDT—F EAVWT, ROLOAEL#%0.014
mg/kg/day & T LT, BERE (HRUBVWTEHRENLFI~FS) 2ZEICANT, EHiCK
SRBEFOPDEMEZLIT O L S ICRHT 5,

PDE=0.014 mg/kg/day X 50 kg / (1 X 10X 1 X 1 X 5)=14 pg/day
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BBADROERIIAST L T bhiznz b, SIEHEOFRLLOELE AR L, F5&L
THRESETRIRL -, :

% AR R O PDEMH

i B UG 0D RN TR BT 36 25, gv«»om@wxﬁwtbunnazraw@vaanoﬁ
RER VAL M ORBRBAMME (TLV) 001 mg/m’ (US Dol 2013) #AVy, EEMRK

(ﬁﬁuukwr%ﬁéhf*nws) FEJICANT, &J\@ﬁm#mnsﬁﬁ&u?m:ai\_ﬁﬂj
T3,

B 0.01 mg/m® 8 hr/dayX 5 day/wk_ _ _0.0024 mg/m’  _
B 24 hriday X7 day/wk 1000 Lim® ., _ 0-00000238 mg/L
—pmg= 00000024 m%k: 28800 L/d8Y 0 0014 me/ke/day

PDE=0.0014 mg/kg X 50 kg / (1 X 10X 1X1X1)=0.007 mg/day=7.0 pg/day

BEIM

ATSDR. Toxicological Profile for Silver. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1990.

Hymowitz N, Eckholt H. Effects of a.2.5-mg silver acetate lozenge on initial and long-term smoking
cessation. Prev Med 1996;25:537-46.

Rungby J, Danscher G.V Hypoactivity in silver exposed mice. Acta Pharmacol Toxicol 1984;55:398-401.

Rungby J, Danscher G. Localization of exogenous silver in brain and spinal cord of silver exposed rats.
Acta Neuropathol 1983;60(1-2):92-98. :

US.DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contaminants. U.S. Department of Labor.
2013.

US EPA. Silver (CASRN 7440-22-4). Integrated Risk Information System (IRIS). 2003.
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FUOL

&Y 7 A0 PDE HOHE
£y 95 (T)
£0 TN B®’A
PDE_(ug/day) 8.0 8.0 8.0
Frify

FiERERZ Y UL (T X, BFREDEBTHB, 7V vaid, £ LT+ RUH3 -0k
RIBCHEET S, 1 li0F U UL, AAVERRUCEFRLY VA (KH) IKBEELTEY, =
D& S RIFEENRF Y T LDOBHOHICESE LTWS, FEMEOBREY Y v LAGBHEKRE, 7Y
T LAEDEL BAEBETH S, FiEEY UV U Aix, L LTHEAIE LTEERICHWSGRTWS
g, W, BROAM, F7X, BERVI VT LV hBREDHEROEDOEESICH
AuwbhTna, #V '7A(3+)iﬁi;t7h‘&'°~ﬁm~.mb‘Bn‘(‘b\éo £V U AMIEBENICHLATI
724 REMEBEMHBITM S TVvWYy (ATSDR, 1992) ,

R EMORYL L T2 - 7o B

bt FRUBSICISW TR, B, HIcBan, 2 VAOREROBRE» L OBEICRLERRE
MEVFROBE L Bbh3 (US EPA, 1992; US EPA, 2009) . AEHEDE (RiBSE. BFEMERIT
REGE) IMhOBRE Y LIAVEEE LD (Mooreetal,, 1993) ,

O PDE {H

t FRUOBMIICEITA S Y 0 LA~DOEOBBIZES 0B EIX. KM, HicE@QLBbh,
Zhis, FfiEgZ YV oLDTy F2AVWE 90 BHMZHERBRTREINTWS, LV BARTREE
ORERBMTD - L #BE x. ¥V .50 NOAEL % 0.04 mghkg & EHT (OEHHA, 1999;

US EPA, 2009) , LizMoT, T bizBiF34 Y v ADNOAEL 0.04 mgkg %EL&DH&%WP
)] PDE HERE L.

f%IEGF# (Hﬁuu&wr%ﬁénf*nws) PERLT, BORBREOPDEMEUTOLSIC
Bt 5.

PDE=0.04 mg/kg/day X 50 kg /(5 X 10X5X1X1)=0.008 mg/day=8.0 pg/day
ENIC X ZRERO PDE '

2 Y U AMEAM~DOERNBRIZERS, BEEOHETFT—FIZRWEENR2 o, TEEDSY
U A DO ESZEROFIBRITE YV (>80%) (US EPA, 2009) " L7=3- T, HESIC L 2BBEFD
PDE {lii¥. & NMREERFD PDE i & F—Tdh 3,

PDE=8.0 pg/day
B AR RO PDE i

2 Y 7 AMLAEM~DBRABRRICESD, BEEDOH BT —F 13722, US EPA X, Y U LADHRA
BEICHT A MBI BASHEBEABEHNCRF T2 THILERLE, Y U LA~DRAR
BoOTiEE ST HHEFEFRIIBENTH Y, REM TR o7 (US EPA, 2009) , E MR
UiV THES W R BERRECH Y, BARKIC L Z3RINBIEE< . FEIXHAWE
EZx26h3 (IPCS, 1996) ., BORVRALEROZ Y v LABRRIC X W HLOFARTFRELS,

T OFAMNG, BABREEFD PDE {HIZSOWTIL, EHICX 5B8BRD PDE iz b o TRETS,
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- PDE=8.0 pg/day
BE 3

ATSDR. Toxicological profile for thallium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 1992.

IPCS. Thallium and thallium salts; health and safety guide. International Programme on Chemical Safety,
World Health Organization, Geneva, 1996. Health and Safety Guide No. 102.

Moore D, House I, Dixon A. Thallium poisoning. Br Med J 1993;306:1527-1529. .

OEHHA. Public health goal for thallium in drinking water. Office of Environmental Health Hazard
Assessment, Berkeley and Sacramento, CA. 1999.

US EPA. Drinking water. criteria document for thallium. Health and Ecological Criteria Division; Office of
Science and Technology; Office of Water; U.S. Environmental Protection Agency, Washington DC, 1992.

US EPA. Toxicological review of thallium and compounds (CAS No. 7440-28-0). Integrated Risk
Information System (IRIS). 2009. EPA/635/R-08/001F
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AX
2 XOPDEHDORE
AA (Sn) :
&£n a5 RA
PDE (ug/day) 6400 640 64
R |

AX (Sn) X, BAGDERTHY, 2RUHDOBLIRBTHEET S5, A XBLEHODS L
RLEERLOIX. B9, B, 7 P TIi a FALRXET Y U ARV ER XEE
FTRYUALATHB, AXiE, WLOPDTAFEY IVRUIRTVRBHBIBERPICFETS
(182% = DSn& LTRMIO0 pg) » AKX, —HOMMIC & > THEBFHITUFTH 5 ATRBHEN
HBMN, & MIEoTHRATH B LITRENT WY, BIERAXQRHIL, BTHE LT, RU??J‘\’
Uk =1 (PVC) DERE{HE LTHWLATVWS, EERKBMATICESENIEBAMY L

CWIBRADDE, FRAXLAMLY b, LY BHEETHEET SERAXS LY BET 00T

hBlt, ZORLMFMITERA LICEAL LTS,

SR MERORILL o 7o

AXRGARXEIZET 5in vivoDREFEEIIRBAAEZTFTRT D H DIV, W 2hDTF v
FREICHWTIE, ROLOMMAEEL LTONEZ o vy OO L BN RV IR
Hot, BETDHE., AXRURXELin vitro7 v 2AICBWTERFEICE LISE ThH o 7=23,
ZAXBUVARAZXED I LWL 2HOFEBOL DR EREBICELTHIETCH o~ (CICAD,
2005) , TUVARRUT v b CO2ERBRRICBWVWTIX, BIELE—XAXITE8 N AKX oz

(NTP, 1982) ,

2 N iR EsF DPDEK

A, REEAREEDT v MBI 3R bBRENBVIMEREE Chok, Lo T, &
O MRERRF DPDEMHIZ DV T, B H{EVINOAEL, T2 %5150 ppm (R X& LT32 mgkg/dayi
%) (ATSDR, 2005) iZZESWTRELE, “OfEiX. Ty MoBiT 390 MBRBRM OB N
LbOTHY, HILF—AXE2BEBESNZT v MZBWT, 500 ppmBl EOBEFHTCORKM D
BEZEICRES O (de Groot ef al.,, 1973) , NTPIZ X 2 13 B AR EMRER (NTP, 1982) i -
BT A BEENOEMIZ. de Groothit L ARBRITBIT A2 bO LY bRESATHE (FIXE, ~
T/ NRTRHE L Vo ERECFENRET —F ORE) Zihd, BORRIFOPDE
HOBREIZBVITIL, de Grootdh DERBIINTPORER L 0 LEHEMENHZIbDLEZX LN, &
EfH (RUTBWTERENEFI~FS) 2ERBICANT, ERRBIFOPDEMZLLTOL S
IEHY 3,

PDE=32 mg/kg/day X 50 kg / (5 X 10X 5X1X 1)=6.4 mg/day=6400 pg/day
HHIC X 50BROPDEfE

AXIZHETHIRLSME V2 —i3, BEHICKIBRBRMICRS PDE HOFHD=DICHE LM
NOFMFFALBETCE Dok, AXRVERX X(LEH DR ORBIFO ALY FEHFIRRH
5% (ATSDR, 2005) #itiz, B NREEYD PDE {2 EFIEFRH 10 TRRL T, EHIC L 3BRRED
PDE{EA*RH L G.l1HICERBEHLTWVBLEBEY) ,

PDE =6400 pg/day / 10=640 pg/day

B AR E R OPDEf
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AXICELTORESM L Y 2 —it, BRARBERKICHES PDE HORAHOLEDICRDIREFER
R LIZHONT O LD L EETERMok, AXIZELT TLV (2 mg/m’; US
DoL, 2013) HFIATAETH D, MRL ZBRETHITIIT—F B3 F+453ThH5 (ATSDR 2005; EU
SCOEL 2003) , L7=#$oT, & Qu}ReFD PDE {2 RAMREERFD PDE {HIZERT 2 -0IC, #
#100 2AVWT, AXIZMY 5 PDEEEAMTS G1HEEREATVILBY)

PDE=6400 pg/day / 100=64 pg/day,

BEIR

ATSDR. Toxicological profile for tin and tin compounds. Agency for Toxic Substances and Disease
Registry, Public Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2005.

CICAD. Tin and inorganic compounds.. Concise International Chemical Assessment Document. World
Health Organization, Geneva, 2005. Document 65.

de Groot AP, Feron V, Til H. Short-term toxicity studies on some salts and oxides of tin in rats. Food Cos
Toxicol 1973;11:19-30.

EU SCOEL. Recommendation from the scientific committee on occupational exposure limits for tin and
inorganic tin compounds. European Union Scientific Committee on Occupational Exposure Limits.
2003;SCOEL/SUM/97.

NTP. Technical report on the carcinogenesis bioassay of stannous chloride (CAS NO. 7772-99-8) in
F344/N and B6C3F/N mice (feed study). National Toxicology Program. U.S. Department of Health and
Human Services. 1982; Technical Report Series No 231.

US DoL (OHSA). 29 CRF 1910.1000 Table Z-1. Limits for air contammants u.s. Department of Labor.
2013.
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RFIY A
73129 AOPDEMOEE
2RFToh (V)
£n TN B’A
PDE (ug/day) 120 12 12
P

NPT L (V) ik, HRPICHERTHRE LTHEEL, e REBMERIB (1. 0, +2, 43, MRV
©+5) TIEELD B, AT VUL, ERAFIOVEEA Ay (VO) RUARFDAA Ay (VO,)
L LT, 1BEACOEDEREC BEBRFET S, TPV ADHELE, L DBRIRIXITHIIC
VY, & FTORYENL D/ F VY LAORBRBERBHEEMILI0~60 pg/dayDHEBIZEH 5, BREIKA
bOBREITKRICL Y B2y | HETEBREILRE T140 pg/dayTh b, & F—RAREHATO
RFCY LDOMEPREIIZRTHDM, 2 ngLBRERBEOLRTHS, EARICELS /LT
WAL LT, b MERIZEIT 547V AOXRBREMFRHIRBIILE S THRY,

RO L 72 o T Bt

AFTY LT, BEBELET I8, BREES b=/2v (ATSDR, 2012) , EEEAF VDA
i3, & M LTRBAMEDOFEERHIPHE LTHBEIN TS (Group 2B; IARC, 2012) ,

& Ok re o PDE

Bk Ut FA~OREOREZIZBV T, HEE, CAERRCOLERNELZ2FHENTH S,
BOREICEDZRAFOYLAOEEZEMT I OICKRLEOLREBN, AFOoUsz128HMRB X
itk PicBWTREShE, ZORBRICEWTIE, BREBRT VE=Y AST UV ITHE T
PN (RFPT AL LTOI2XIH0.19 mg) (4 A T~12BMHEE L= gEHE o mik2Eay /<
ZA—%, PR (MFPERLVAVICIVRIE) . a VATV RO 7YY FRE,
S (MPRBERICLVAE) . EEXTOLECHEFELREITRo7- (ATSDR, 2012) ,
M #EHEARB R CE~DEBIZBT 5,700 AOZEONOAEL 0.12 mg/kg/day%, % QRSB
DOPDEADEHIC AV, EEFRE ((HEICBVWTERINEFI~FS) 2ZBIc AL T, &0
RFBRFOPDEAZLITOX 5 ICBHT 3,

PDE=0.12 mg/kg/day X50 kg / (1 X10X5X1X1)=0.12 mg/day =120 pg/day
HEH T X 3 RBRFOPDER

NRECULIZETARESEL Y2 —id, BRI L 2RBRKICHES PDE BEHOELRBHE
RIMEREREBRETE hol, NP ULARUVERN Ty AMEADICET BB L EDERN
RBE D EMENFIREN 1%KBE~10% (ATSDR, 2012) THB - L ¥BE 2. ROBRBRO
PDE fHZ{EEMRE 10 TEHRL T, EHIC K 2B800 PDE HE2AMLE G1 HBRIhTW
2LBY),

PDE=120 pg/day / 10=12 pg/day
% AR R R O PDEf
5 9 b OUEMBIERABERERS, /T Al B 5 BARER OPDEE~DE A DR bic

BiEhl, ZORBIZBVWT, YUERRICAVWONERIERARTH S HEL/ T T 505
mg/m"c%ti/u{’ﬁﬂiz)!%bbnfc (Ress et al., 2003) , RBEE/SFT T AR, BERAITCHY, B

71



TRFHGHA RS>
)

HPICEEET B & B 2 bRV, LT, & 0REROPDEILS EERKI00THR LT,
AFTYMCBETERARBROPDEEERM L C.IAKERSh TS LRY) .

PDE=120 pg/day / 100=1.2 pg/day
S5

ATSDR. Toxicological profile for vanadium. Agency for Toxic Substances and Disease Registry, Public
Health Service, U.S. Department of Health and Human Services, Atlanta, GA. 2012.

IARC. Arsenic, metals, fibres, and dusts: a review of human carcinogens. Monographs on the Evaluation of
Carcinogenic Risks to Humans. International Agency for Research on Cancer, World Health Organization,
Lyon. 2012;100C. - .

Ress NB, Chou BJ, Renne RA, Dill JA, Miller RA, Roycroft JH, et al. Carcinogenicity of inhaled vanadium
pentoxide in F344/N rats and B6C3F1 mice. Toxicol Sci 2003;74(2):287-96.
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fTék 4 . EpH
PDEfH > & SR A M O E R B~ DI E

FFvarv1: —AEREN 10 g 2B RVEAIORLDO, AR SROTRAMY OTF
25 343 B BE PR BEA

ZOFE LT, MRRS (REIMERVFMASHNE, ®A41 BR) 288575, K—AE
Bk 2.5 g ORDEHHAICSWTHRNT S, ZOYUFDORK—BBEGILI0 gk B R\ L
No, BA220UEBELAVWAZLENTED, A7V arHtAOHRRBELRD D, #
FIRFRDIRSEEDE S REETHNWTH LV, YEREDEBIINF OV LARU=y SV
P RAVTWALDOTHY, VRITERAV MIESER, tR, A FI L KERUA
FOULLBERL RS TS, ERBRFMDHRRA2ATRENRETHEEL TS LIETS
BEITEBWT, MAPOETRRMPYOREA—ABRBREIIRALL TREAELEBYTHE, b
BRRAHHRER Y BI8K— B ERET., BHO—BERRRUVRA220YETRAMHOR
EREMEZAVTRESNS (REBREHEICRAOERO— AR5 gERLD) , RAL2IC
BWT, EXRFMHORKR—BEBREIL, 07 ACTRENEDOEH LIZROG2Y,

ORI, ThENDOPDEMEZBA D AFEFMPBERN LEZMYTELTWD, LIcHoT, =
NOEWMBRRSOBEFBL2VBEIB VT, YBEAIIR. BEShETRFMAMETAEH
DOPDEMEXBARVWLDOTHB Z ENRESH D, ,

FA4.1 : PHHERRRR S DK — B U

HBRS — B BERUR ()
B3 0.200
HEaREALD—X (MCC) 1.100
L5 0.450
YUBRAINT T A 0.350
EEY 1% 0.265
RAFTY VB SR A 0.035

E Faxslua®LAFNL 0.060
Ao —x (HPMC) ’

Bikry ' 0.025

B L&k 0.015

A '2.500
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FA4.2 : ﬁAzz&ﬁix#%ﬁﬁm (mEexdtEie L, o, —REREE10 gbRETHH
&)

WRHBERE (ng/g)

MRS Pb As Cd Hg | Pd [ V | Ni
JRIE 0.5 1.5 0.5 3 10 10 20
MCC 0.5 1.5 0.5 3 10 10 20
sk ' 0.5 1.5 0.5 3 10 10 20
Y VERANT Y L 0.5 1.5 0.5 3 10 10 20
7aZARE Ry 0.5 L5 0.5 3 10 10 20
AFTY BT IRYUL | 05 1.5 0.5 3 10 10 20
HPMC . 0.5 1.5 0.5 3 10 10 20°
BibF 4~ 0.5 1.5 0.5 3 10 10 20
Bi{bgk 0.5 1.5 0.5 3 10 10 20
fek— Bk (pg) 125 3.75 125 | .15 25 .| 25 50
30 100 100 200

PDE (pg) 5 15 | s

FSav 2a:— E ﬁfﬂiﬁ\m‘ﬁﬁén’cwéﬂﬁlwf* O, HAMBRBRSLROTRFHBO
B2 S IR B TREE A :

ZoORELT, AFvavl i:;tswcmw b, MRS (REIBEEUCHRNASES., R
A41BR) 2SHT3. RAk—BERAMN2S gnF LEABBHMAII VW TRNT S, 7
23 L2t EONRREL DD, HAREFPOINZE YD LS RERTHNVWTBL LW,
WEHEEOARII/ T PV ARy FAMBEERNTWE LD THY, YRZTEXRAV T
ES5&8, bH HFIvL KRBRUATIVVLALBELR>TWS, JRITERAV T
17 LI-E TRAMBD O RRIREE L, ﬂA.z.l DOPDER UK M bR EhE 5,

B ERAMMHP T Y BERK— B FEREL. SENFOKRO— A ERERVRALIOTRT
HMOBERERELBVTRESNS (BEEREMICRIF OREBRO— A FRE2S gk RL3) .
FEALINCBWT, ETRFMBORK— A FERRIZ, &4 T Al_ménf*ﬁﬁo‘*ﬁf& X7 b m\

ZOHEYL. TRENOPDEM Y@ 5 TRAHMPI;R2NT a%::‘zaiﬁlxcwa L7=ioT, =
h b EMRERSOBRERB L RVBS ItV T, YA, SEShTRRsmeheh
OPDEMBEBABRNBDTHB I ENRIESN S,

FFvavid Ty av2alk CHEREZLBRLEGAICA T Y 2 L 2an AR BN 4F T8N
LTWA LS IR D01, JAo—BEEREL LTERENI0 ghU2S5 g AW EitLD
LD TH D,
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FA43 : —AERBEAESA T IRAORKFEREDOHE (RENIE L RKE LIEE)

BRAHFERE (ugp

W"ﬁ’?ﬁ Pb As Cd Hg | Pd v Ni

JRE:S 2 6 2 12 40 40 80

MCC 2 6 2 12 40 40 80

LA 2 . 6 2 12 40 40 80

YUY N 2 6 2 12 40 40 80
suXRE Ry 2 6 2 12 40 40 80

RFT Y VBe SR A 2 6 2 12 40 40 80

HPMC 2 6 2 12 40 40 80

B{LF ¥ 2 6 2 12 40 40 80

| BR{gk 2 6 2 12 40 40 80
e k— B EER (ng) 5 15 5 . 30 100 100 200
PDE (pg) *~ 5 15 5 30 100 100 200

F7var 2b: —AHBEAXHEERLTWBRADEHD, BIRRS P OTRRHMG O
% R BEMRBERH :

ZOFL LT, A7 v avIRURacBW TRV, RS (REIRRER USRS,
BALIBR) 2EFTH. BA—BEEREN2S gPR LENBRHAIZOWTRNT 3, YR
BOBRBIINT Y LRVC=y FAEZRVTHEBDOTHY, YVRITEARX MIESE
., R AFIVAL KBRUOARATITLABBELERS2TNS, 73 2 AVSDDHIC,
A DR R B U R RIAHE AL 5 P O E ER T MM RICE T 58MomRIc >V TRE
EITD. UTORIX, SSHICRRENHRENSBONIFREENH S, RAIMBKRIROE
RRFMDICHREIT—FORETTHLOTH S,

£ Ad4 : BREDPOTRAHHRE (ng/g)

BRE (ng/g)

e Pb As Cd Hg | Pd v Ni
[F3 <LoQ | 05 | <LoQ [ <LoQ 20 <LoQ 50
MCC 0.1 0.1 0.1 0.1 * <LoQ | <LoQ
LEE 0.1 0.1 0.1 0.1 . <LoQ | <LoQ
Y VBN D A 1 1 1 1 . 10 5
7 ARE P 0.1 0.1 0.1 0.1 . <LoQ | <LoQ
AFTYCEBeI/RYUL ] 05 0.5 0.5 0.5 . <LoQ 0.5
HPMC 0.1 0.1 01| 0.1 ¥ <LoQ | <LoQ
BTy~ 20 1 I 1 ¥ 1 <LoQ
s 10 10 10 10 * 2000 50

$UEBYRITERAAY MIPABBENFTHD TRV ERELTEY, EENZERIIBONT
b\f.;:b\,

BAAMBIT DN HREAVCT, EMERLIPOETRFFMPICBEL T, RYBIBEOK~
RSV HOVWTHMET I Z L BETH D, KALSILINOBREOHMESED—HINEREH
TW3, ZOBESITBVTiE, GREOHIBILFZF BV YU TLATVSA, HATDOZD
BRRSOWMRPIENRENZ &, RUEDOMDOIERRSFOROBEREVZ &G, PDEfMEIT
BXRWEBZOND, ThHORERUMEBRRSMER (RA41) AV, BAIDOTRTHY
BEISWT, KQZAVWTRETH LA TE, 2>, REPDEMEAB TS L TES,
RAASIZTRENEREIL, RALIUNITRENEBRROSBISOBEEOHZICERTERTH S,
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# A4S BHRRAPOTRAMHARY B2 RECH

Y B3RE (nglp)

o Pb_ As Cd Hg | Pd v Ni
JR3E <LoQ 5 <LoQ | <LoQ | 500 <LoQ 750
MCC 05 5 1 5 * <LoQ | <LoQ
e 0.5 5 1 5 * <LoQ <LoQ
YA D A 5 5 5 35 * 70 80
suXRE KR 0.5 5 1 5 * <LoQ | <LoQ
AFT VBT RY Db 5 10 5 125 * <LoQ* | 100
HPMC 2.5 5 1 5 * <LoQ | <LoQ.
BbFs v 50 40 10 35 * , 20 <LoQ
B {Lax 50 100 50 200 * 5000 1200

* WY X7 TERAY MIPABBEHTRAMBD TREVERELTEY, ERNERILE

BTV,

7Y a 3 REBRK O

TOFE LT, A7 avl, 2aRUbicBWTAVWShE, kRS (REIFBROENA
i) 2EET5. BA—EEREN2.S gOR CERERBANCOWTRNT S, YEKFEOS
BRiE S SYU ARy FARMERAVTVWABDTHY, VAITERAAY MoES&HR, ©
.. HFIUA ABROSFZUVLLRGELR>TWS, RAIHOETRFHY ORAREEEL,
# (WEAV., BRo—ASRER Y ETR T OREPDEEZ AW TRET S Z e T&
3, BERAHAHORRIT, |EPDEME LEILRWE S ITTRETHSB,

2 A4.6 : BB OREOHR |

, BRAZERE (ng/p)

—RERE (g Pb As | cd Hg Pd \ Ni
B 2.5 2 | 6 2 12 40 40 80
BR— A A (pg) 5 15 5 |. 30 100 100 | 200
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¥ — ERT MG OREE

UFTOHIE. TRBFMPDOYRITERAY FOPIRERBZLEZBRALEbDTHS, ZOF
i, FAREBELELOTHY, VAZTERAY 2B TAHE—DFELRZ I EEER
LELDOTIERV, YRIZTERAY MR EARBEOXBILADT Fa—FITix S8k ik
BH3,

Z oL, [FEAICRRENTWAEAMAICESW LD THB, TRLLMERRERS (REL
HMERUEMAISHEE) 23A L., BHX—ABRER2.S gNERBEREAICOVWTRNT S, 4
EREOARIZ, TP VARV FAEERAVWTHWAHLDTHSB,

WVEHHEIL, SACRRENAEToERIZE- T, BENLERTHHOBRELERLELTY
RITEAAY MRET D, YEPHEL, BAPICACONITNACE LT, RESZE
BT — 7 2REBTHICLEESTNAI NS, WE7=—X2BELTI/TRITHK (ER, &
FI b, KB, &) 2B LIFAZ L E2RELE, UTOXRIL, JZ&th%xBLﬁﬁb
BENTRAIMDOREDBRR CHELON-AROBMEBELRLELDOTHS,

# A4 : BENTRFHMORE

BENTRTMY
WAL Sy ERSHFM | HEAEVWEERO | RGN - B8R | ERERREMS
BENTRAMDER | »OOBEMNT | OBEHTRER
T/ XixBomAlP o A it
_ BENDTRTHMY
S Pd, Ni As Ni 2L
MCC 2L As, Cd, Hg, Pb 2L 2L
FLbE 2L As. Cd. Hg. Pb 2L 7L
Y UEANLY T b 2L As. Cd. Hg. Pb V. Ni 2L
7a xR KV 2L As; Cd, Hg, Pb L 2L
:;; i‘,ﬁf 2L As, Cd, Hg. Pb Ni 2L
HPMC 2L As. Cd. Hg. Pb 2L 2L
BLF & 2L As, Cd. Hg. Pb v 2l
B gk 2L " As. Cd, Hg. Pb V., Ni 2L

UBYRITERAY ML, BNMOREELEL TITREOBENTRIMBLEELE, £
D5 L ERFAMYIEENBEOWRBEL PO RV EN, YEHMEIL. ®HeE1 b0,
ARBIRVT—F OB EZIE L, YUBYRITERAAV F2REELE, VRITERAY
FakRCBIT HE4 OMERS T — 71k, RALBITTRENTVWD, TRAFHOR— TR
BRIk, MM S O — BRI LR T ERRELR L TRHEN S,
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FALS : ERFHMPOT ER AV b —BAFOTERFMGBEIC T2 — 0 Y0 0¥ 5 OHH

—A% ERMEE (ng/g) FERAMGHOB— BRI (ng)
mﬁzﬁ%_ ?’f Pb |As| Cd Hg |Pd| V Ni Pb As cd Hg | Pd \'% Ni
B 02 | <LoQ |05 | <LoQ | <LoQ | 20 [ <LoQ | 50 0 0.1 0 0 4 0 10
| McC 1t | o1 Jor]| o1 0.1 *# | <LoQ | <LoQ | 041 [ 011 | 011 | 011 | o 0 0
L 0.45 01 o1 o1 | oa * | <LoQ | <LoQ | 0.045 | 0.045 | 0.045 | 0.045 | o0 0 0
YA YL | 035 1 1 1 1 * 10 - 5 035 | 035 | 035 | 035 | © 3.5 1.75
suARE Ky 0.265 01 |01] ol 0.1 * | <LoQ | <LoQ |0.0265 | 0.0265 | 0.0265 | 0.0265 | © 0 0
ATFTY B . ' ,
AR 0035 | 05 |05]| 05 0.5 <LoQ | 05 }0.0175]0.0175 | 0.0175 | 0.0175| © 0 0.0175
HPMC 0.06 01 [o1]| o1 0.1 * | <LoQ | <LoQ | 0.006 | 0.006 | 0.006 | 0.006 | o 0 0
BLF s> 0.025 20 1 1 1 * 1 <LoQ | 05 [ 0025 0025|0025 | 0o [o0025| o
| Efesx 0.015 100 [10] 10 10 * .| 400 50 015 | 015 | 015 | 015 | © 6 0.75
Rk 2.5g : 12pg |08 pug [07pg |07 pug | dpg | 95pug | 125

* MBYRITERAY l~iipdtiiﬁiﬁﬁﬁmﬁxﬁ%'ﬂim\kﬂtﬁ LTHY., BEEORRIIEOA TR,

UHEY RITEAAY MBI BKRORT v 7ik, ﬁAAswﬁﬂ%mwr ﬂﬂ?m%ﬁﬁxu*%ﬁ%ﬁﬁﬁﬁk%&t BERHEERET
3L THB, , .

R ALY : TERAY M—FT—FRAOHEHA

AS5H1:
ATH2:
BTAH3I:

ATh4:

BBV TEEMICIM S hETRTOTRICE LT, HATOMRESEWETD (ELI3BWMIFETHD) . YT EA AV}
TOELRIBRBOEDIC, AR MM EERET S, .

BFI DRIV bR IR BE S 5 < TOBENR TR, REERFHOLEET S, YUBTEAA Y P COERSRMOLD
2, EhboORFE2E&ET 5,

BUERE - BRMOBEHT I LBMONA TS, XXFRENDH LW ITRAMMEHET D, %BZ’ZT’I:Z;‘/F'COE&Z)&?T
DIHIT, YHTHRAMY & BT 5.

BRERRNOHEHT I ERMORTVEM, X!ii"@énébfo@émﬁ’rﬁfﬁ%%ﬁﬁﬁ'éo %8227'!:7&7‘/1*‘?0)%#61&?1@7‘._
DIz, SEERTHMYERET D,
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AT LS YEBROERRSEBROFELME L, FRENTRIHMHOTEDSHLEHT S,
AT 56 : UEMBRRDPOTETMBDBED /AT Y X% AT 5, ,
AT 5T BESHhEEBENTRFMYOTRBMERAT S, ATVEFREHOLDOTHY ., o, BFEBEMENICHIBESITIL. FERHM
WIS FEIRE (PDE {fEH®D 30%) 2#AEhED, _
AT7H8: RONHBMERBETDI—HF L5 OEPERBEE (17457 UTTHHIEAITE, BRFE, A5Yiiksy, XRERRMELE
 RBBEAWIR., TEERTAMILT S, :
1 2 3 4 5 6 7 8
B EMEmM
(RETE | KBORVRCHFEETIERT | WERHN - | BRER | aXFH0 | TRAHH O
TR | KRBT | SR/ XRENAPORE | BAISD | Zhdbo | F508E HFEOZET | SERN i
RAEh3E | HTHRFH B ¥ (ng) wBRAFYX .
) .
FHERGTRTOHRMBPIZE ' : WhrEEIISLEL
As | FERRY b bILB R T 5, E s FEREY 0.8 RATHE 4.5 Prghiel
FTRTOFMAPICBOENS HhrsEBREBISLEL
Cd | ey R T 5. FERE Y FER%Y 0.7 ZAHE 1.5 SR,
; FTRTOFMARICBDOID _ . HhrBHIILEL
Hg | FEEXY R C 5. 1] FERz Y 0.7 TATHE 9 X e,
FTRTOFMAFICEBHOND B EHISLELE
Pb | FERY R T B, i JEZY 12 SRR 1.5 SN,
Pd | FRSERRGE 2L 133 FERE Y 4.0 ZAHRE 30 ?;féfgm“g =
. IS OFEmAIRICED bR ‘ HhrBFBiLEE
Ni | FREERhE 5. JERRY JERZ Y 12.5 ZATRE 60 SRR,
JEROFEMAIRICEBD N HEAhA3FBIILEL
vV | EFY 5. FERRY 1 9.5 LA 30 <n mi ,
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